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0020011648 mm 2003/2/4 



[?aBs] 690-170 

13^1 M^EEl XII ^Al 3§ 1399 SgCHHOhJUM 104S 202s 

1*2*1 KR 

iMmn^i 56 

21 (21) 

DISSS! SI 20 a 29,000 S! 

PKLHfcasl 53 a 53,000 £! 

0 21 OS! 

[feJAI-g^Sl 5 W 269,000 SI 

wni 351,000 m 

[S-HA^] JH&l (70%SH) 

105,300 a 

[S¥A1#] 1. S2fAi-SAHIAi(£S)_1g 
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^l^Bflel^ hsp 65 -H-^^ 604-bp M-fr M-BHfl^ l-elW^ 

hsp 65 ^x>^ 604 _ 5p h]zl<* 7 )X\<£ §-^« 0 v^, SSJLMJH^ ^ 

PCR-RFLP^ «j-^o)l ol-g- 7 >^^>Ji > hsp 65 604-bp ^-g-tb ^ 

^£7> ±z)5i tj.<£^ ^fl^c^ £-*H3, =L^3L ^ ^ 16s rDNA 

3"^ ^1^* *Wr^, ^^o)jl ^^o] ^ ^ttj-^ ^ 

SH, ^ niseis] o.^ ol-g-^ ^ 54 rf. 

£ 1 

*)i2^EfiBj-£-^, heat shock protein 65, 604 bp ^ , 



71-3 



^^)020011648 # a 200 3/2/4 

^^{HSP. 65 GENE FRAGMENTS AND METHOD OF IDENTIFYING MYCOBATERIAL SPECIES WITH 
THE SAME} 

£ 2^ S^^^^ hsp 65 -R-#xM>l #^>#-i: 14 

£ 4a 4cfe l^HH fraj^ ^-o] hsp g5 _o ^ 

^(604-bp)^ aim <§7lA^ ^«<HH o}^ s.^^^ uj-^cf. 

:5> £ ^^-ar n] S «VB])^^ 5 -o} hsp 65 (Heat ShQck Protein 65) ^ ^ 

^4 ^-f-bfl -a*** 3*4 «o»fe ^(species)* ^H^, 7l*| #S «J&JS. 
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^^0020011648 %;% Q*}: 2003/2/4 

H^*]^ ^r, n.z\3L x}<&&yi<%*\ ^ A>#(^)7l^ ^(saprophytic 

species) ^ H2B*r*l ^ 72#(species)<>] "£3^ 9lSL^ , n ^ 91^%^- ^ 
<>1 25<3#<*fl °}E.$r ?A°-3- <&S^ SX^-. 

<7> #<*^ 7}*-$) ^tg ^(Tuberculosis)-^, ^€ 

Sfe ^M^d^XM.tuberculosis complex: TB complex):^. M. 
tuberculosis, M. bovis, M. africanum, M. microti-^ 4^°! °1 ir ^M^: 

(M. tuberculosis) <>1 ^SL& QQ&SLS. ^e}^ $X^. % v ^t^^l^ 

Sl^-^oi A>-g-o_3. 1980\itfl ^>^m 31 #^*Rr ^ilSl-^, 1990\itfl611 tfl^^ 
■3-^ ^7>5q- ^^^^^^^ «rx>^ ^ 7 > ^SLS. ^^M]*^ ^7HH 
^1 ^"tfl^ IMF ^-^im-S-Al7Hl ^7>s] ^7} i§-SL3- ^ ^Itb 
^ ^6\]x] 7}^ ^JL 3000*3 <>1^1 £lSf| ^J-tr^ 

<8> ^l^^lHiHi-BL- (Mycobacteria Other than Mycobacterium tuberculosis, MOTT S.^- 

nontuberculous mycobacteria, NTM)£r ^-^^^S tfl^-^- ^^7^> ^>M- ii^HH 
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J0020011648 ^ <^ >: 2003/2/4 

2)o\^cq £4 iL*3 £*M 50% ^^.ji al^^^^^c] 

*H 50%» ^Mjl &t}. i980^d HMHuman immunodeficiency virus) #^o] 

SHfrJ^Ai, wl^^^-Aj-^^-o] ^^x^> ^H)a-] ^a]^o] sj.^ o^^i^ 

^1 ^ ^^o] tfe ^-o 7r ^(Wolinsky E: Mycobacterial diseases other 

than tuberculosis. Clin Infect Bis 15: 1-10, 1992). n}-eM , *1 S^f 3| e) -g- ^ 

<10> Pl^M^Bl]^^ 5Efe ^^^>7] ^ ^}14<?1 ^SJ-^ ^ yj- 

^-8: *]i2^M^f ^ #S7] . -^7] nfl^ofl a]^o] <^ A> 

^1 #3*1 Jl^^o«^^ 1Dl . £ZLB}) 3 5l( High-performance lipid 

chromatography(HPLC)) ^ ^^^^n>^zLSfl3f)(Thin layer lipid 
chromatography(TLC))* M)3.&2] x)£ <$X\ 

€ ^A), ^ 0 J^^ ^Al7]f ^ ^ ^.^^o] &4(Nolte FS, Metchock 
B: Mycobacterium, In Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH (ed.), 
Manual of clinical microbiology. American Society for Microbiology, Washington, 
D.C. 400-437, 1995.). 
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^^0020011648 # ^ o^ }: 2003/2/4 

<n> *l5lwH]5}-§-^r ^ ^3-8- *<H2^ 7|ti 

<L5L 7># ^3 ^>-§-£)Jl Sli^r *l7H£-*Kr 16S rDNAojcf. 1990^^1 n] e) ^ 
-3-^^ 16S rDNA 2] <g7H^ol o^o] T^a^s)^ #0} ^^j. 

3 € M^tRr oj^ofl, ti*fl*M ol§ ol^.^- <*|^ 7 ^-| ^ ig-ig (a] 

S^7]A^ PCR-RFLP)ol 7fl^S]j0L, o]s. 0 ]-g-^- <g^- 

A ftx}. ZLBiq- 16S rRNA» lg-g^oi p ) s 

^bJ-S- kansasiOsSt «1»8€^ ^s^s)^ 7>^J=2H#. ^^/^i) 

^o>q. Dls^Bl-S- HflEfl 4^-*f)(#. ^ e/ - rae complex)^ 7fl*H 16S rDNA 

« ^ ^I«fl «7Wfc* o] § -fi-^s vector^] * 

: 12> 16S rDNA °)£\<% tfl*fl a] 3] dnaJ 23S rDNA-=r <>)■%■& ^ 

1994^^1 ^hs^sa^m. o) n^n^ q-^^ &<^i 

Sfji &4(Victor TC, Jordaan AM, Van Schalkwyk EJ, Coetzee GJ, Van He 1 den PD. 
Strain-specific variation in the dnaJ gene of mycobacteria. J Med Microbiol. 
44(5):332-339, 1996). ^ 1993^1 Telenti A hsp 65 -fr#*> & 

*\SLsL *Kr #Bl^^ a>^ ^ (Polymerase Chain 

Reaction-Restriction Enzyme Length Polymorphism, PCR-RFLPH -g- ^ ^ °1 7fl 

^$6) ^ <>}■%■$ 5L <&<L^, <§7]Ai<t Aj^^^ % 7 fl^ t^A^ £ 
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^^0020011648 # 3 2003/2/4 

nJ-t-H DNA %°}^, £Sti-^^^§-o S ^ ^^HM 7fl^^l ^ #Ej)o] 
cfCTelenti A, Marchesi F, Balz M, Bally F, Bottger EC, Bodmer T. Rapid 
identification of mycobacteria to the species level by polymerase chain reaction 
and restriction enzyme analysis. J Clin Microbiol. 31(2):l75-8. 1993). ^-ifl^IMfe- 

[^o] o]s.j7^> ^ 7]^ 4*1]] 
<13> ^- 7 }4 ^ ^1^^- «B^>^>, £ 43 £ n]^Efl^^ 5 ^ hsp 65 ^ 

•i: ^l^fe ^14. 

■& nl^aVB)ls]-g-^ hsp 65 -B-^V -g-^-g- 1^ 3£^}^. f 

<15> -g- £41- ^-^^ ^-7] hsp 65^ o]^}o^ p]^*}^ 

<17 ? SEQ ID NO: 1 iflX) SEQ ID NO: 54<*l] q-E}-\+ ^7l^<|s. o]^.^^ -Sd^^M, 
p]ia«H)e1-g^r -g-^ hsp 6 04-bp &%-Bc M-E^fe #^^f#ell^Efol^] ^ 



<14> 
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^^)020011648 <£*\; 2003/2/4 

<18> ^ SEQ ID NO: 1 SEQ ID NO: 54*11 q-Ef\+ ^7H^S. 5-<>lH 

1# °1#4 ^lS^Bl^- ^4 hsp 65^ 604-bp ^r^^r S^fe, *1 53^313 

<19> £&tb, 

<20> (l) -5^4 hsp 654 604-bp S-^-g- ^-o]^ ^Al^^ seM 

^» -^3 -5-^4 hsp 65 ^M^L, 

(2) ^-7] hsp 65 -B-^7> ^^>ZL, 

<22> (3) #3] (2)<*IH £<H*I ^H^aJ- s$$^4 hsp 65 -fr^7>> 604-bp 3-^4 ^ 

7l^^ «1 ZL-&}^ X^R^, hsp 65 ^r^-i- o]-g-tt ^1^313 -Mr ^ 

<23> nl^wVEfl^^ ^4 ^ £ ^^^4 #t>*M, £ ^^rS^r 

J5L€- PCR ^ofl A>-g-S)^ 3T j^o] n^-§- ol-g-^c^, = 

tfi^S. Afls.^ Al74l^>^l hsp 65 -fr^ 604-bp ^7]a^^ ^-g}-^ EflolB) 

«1] 0 1^# ^^S^. BE*, ^-*< 5-^4 hsp 65 -R-€*> -8-71 cflo]^ 

<24> oj^Hl^i €■ tf^* 

<25> £. ^» g-Xj £Efe ^3*>7] ^ hsp 65 -fr^*} 
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<26> ^ Tg^oflAi n]^^]^^ ^-i: $m *l?0-gv4iM ^M^o} i 6 23-bp 

^*{| o.^^ 163^*1) ^7]a^«-e] 806-bp#*H ^7l^<g ^ 644-bp^ <87H^ 

■i: *}-§-*)-S^, 40-bp^r ^1^^ 604-bpAi^o}^, o]^ 7 ]^o,] Telenti ^ 

°1 °l"§-tb 439bp^ -fi-#7> g-*JjiRf- cfS. JjLifleq «-^c!4(^ i). w^^Tfe, ^ ^. 

SEQ ID N0:l ifl*) SEQ ID N0:54<^) 7l^fl^ <*7H<g.g- ^ ^fr^^o}^ o]t± . 54 
^ hsp 65 604-bp ^-^^ <^7]a^^. Genbank 3^ 

<27> ^ ^6j) 4=. #5^#^.$.E}.o]t=# o]-g-^ 7 >X] ^ afl^tfl ti]57 

^^H, ^ PCR-RFLP^l n}a} n] 3 HV^|e]o.^ s.^^. 

16s rRNA«- A}-g-*H ^-^r 5L^ ^e^#efl.SLBM j= o]-g-^ 

^-g-7>^>t^-.. 

<28> hsp 65 o.^^ ^s.^>7l 

^71 $\f%x\ t ^ » s ^7>#^ t^^el-g- ^ 1623 bp^ hsp 

65 -fi-#7}^ «7]A^«go] # . tuberculosis (GenBank No. M15467) ^ M. avium 

(GenBank No. AF281650) 2^ ^}^-^-^ 0.5. 7># Tsukamurella ^ ^ 

91 T. paurometabola (GenBank No. AF352578)1 ^p-§- 3E.-f}-*H %■ 3^<2} <§7H<g-§. 

^■S^l hsp 65 <§7H<i 163^*11^ 182*1 ^Ms} # 207^ «§ 7 ]S. ^ 

^ JSleMH^ 7 8 7^^j) <*7Hf«-E] 806 <*7}IL ^slfe # 207fl^ <* 7 ]£. ^ 
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^^0020011648 # * <^ >: 2003/2/4 

^€ «1W ^^Hl- ^-§-"& ^ SfttK Stb, nl^^^-g-^ ^--^ hsp 65 o.^ 
^ 664bp -fr^*} -g-^ ^-5}7) SeM^^. Si^^M- ^-7) 15} 

igol ^C>^ jg.^ Xl^-i- 7 >^l 7l#X|-6j)7fl 7>^1h 3Jo]th # 7 ] S5fo]pl^- 

"lS^Bj-g- 5^ #*Hr #. tuberculosis^ M. aviumQ 100% <g7H<g # 
*>^ef ^ Tsukamurella paurometabola ^ 100% 

^ 5' -ATCGCCAAGGAGATCGAGCT-3' o]jl o]§ SEQ ID N0: 55 ^ 14^0.^ HSPF3S 

=^1^ ^^^8: 5' -AAGGTGCCGCGGATCTTGTT-3' ^Jl °]# S EQ ID 
NO: 56<>fl M-Ef^o.^ HSPR4S ***hSftt|-. «■ a>« a1t«**K! hsp 65 

5. H M-^-Vt ^« S^^SL ^^V5$4. American Type Culture 
CollectionCATCCHH 47^ # tfltr 1 ?!^-, ^-g-dj) db 

7>«-^^4cfl^ q-^^^S^-B] -g^^ /e/rae^ Sf^f (Thai 53 
strains)^ DMA, ^ V Vincents^ *<8^ 2 7fl^ kansasii S.&^ (type II, 
III)* DNA # 50^ nl^^ej^ s ^ Asp 55 -R-^> 

A rtr #?r^HKTsukamurella) 3^» German Collection of Microorganisms and Cell 
CulturesS-^Ei £-<£«Vn ±?}^°KNocardiaJ 1 ATCCS.^ ^-<#«>o> hsp 
65 ^Wfc* ^^}5i4(s 1). 
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#^ 2003/2/4 



oo> [s i] 



No 
1 



abscessus 



M. africanum 



M. as/at icum 



M. aichiense 



avium 



^. bovis 



M. bovis BCG 



CAP97E-03 



ATCC 25420 



No 



26 



27 



ATCC 25276 



ATCC 27280 



ATCC 25291 



ATCC 19210 



M. celatum Type I 



10 



11 



12 



13 



14 



M. celatum Type II 
M. chelonae 



M. chitae 



M. microti 



M, f laves cens 



M. fortuitum 6841 



French strain 



ATCC 51131 



ATCC 51130 



ATCC 35749 



ATCC 19627 



ATCC 19422 



ATCC 14474 



15 



16 



17 
18 



19 



20 
21 



22 



23 



M. fortuitum 49403 



M. fortuitum 49404 



M. gastri 



M. genavense 



M. gordonae 



M. haemophi lum 



M. inter jectum 



M. intermedium 



24 



M. in trace! lul are 



25 



M. kansasii Type I 



ATCC 6841 



28 



29 



30 



M. kansasii Type 1 1 1 



M. leprae 



M. malmoense 



M. marinum 



mucogemcum 



31 



32 



33 



34 



35 



36 



37 



38 



39 



ATCC 49403 



ATCC 49404 



ATCC 15754 



ATCC 51233 



ATCC 14470 



ATCC 29548 



ATCC 51457 



ATCC 51848 



ATCC 13950 



M. kansasii Type II 



ATCC 12478 



V. Vincent 



40 



41 
42 
43 



M. neoaurum 



V. Vincent 



Thai 53 



ATCC 29571 



ATCC 927 



ATCC 49650 



M. nonchromogen icum 



M. para tuberculosis 



M. phlei 



M. peregrinum 



M. scrofulaceum 



M. senegalense 



M: shimoidei 



simiae 



M. smegma t is 



M. szulgai 



M. terrae 



44 



45 



46 



47 



48 



49 



T. paurometabola 



DSM 20162 V 



M. thermoresit ibi le 



ATCC 25795 



ATCC 19530 



ATCC 19698 



ATCC 11758 



ATCC 14467 



ATCC 19981 



ATCC 35796 



ATCC "27962 



ATCC 25275 



ATCC 19420 



ATCC 35799 



ATCC 15755 



M. triviale 



M. tuberculosis 



M. ulcerans 



M. vaccae 



M. wolinskyi 



M, parafortuitum 



50 J M. farcinogenes 



ATCC 19527 



ATCC 23292 



ATCC 27294 



ATCC 19423 



ATCC 15483 



ATCC 700010 



ATCC 19686 



ATCC 35753 



T. pulmonis 



DSM 44142 



T. tyros inosol yens 1 DSM 44234 



J 



N. carnea 



ATCC 6847 



l> ojg ^ 7> ^ g a^o^ q W7] o] Jfjfm jH*a}6\4\ ^ 

^ * *)*)&X}7} 5)71 W*B°> W< ^ 

^ £o] 7 > A]^ fi]^n> o^o^o) 

^, ^^(selection pressure)*)] £)^r lateral transfer^) £^ <g7H<g i£o] 

A 8fet}-. S3^J*Rr ?t2) 4|*a) «*|* uf^tfl^ofl aj^g ^ 
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<32> 



^¥^ (intei -species variation)^ tf* ^ A}o] q i^(intr«wecies 

conseWation)-i- jic^ ^ ^ ^ hsp 65 m _ hp ^ 

«7H« A tflos ^ * ^ ^ ^ (■ulti.lig MBBt )* W ^ 
^c*W, nla^ej^. ^w)^ r# . njs^BflB]^. BCGf#. 

^ ^ *A «7WH r]^ (interspecies variation)^- Jic^t*. « 7 ]^^ 

-1 ^1 «A «<KH? 5 16S rDNA^ 4 

* #(speci\es)^>l^Ji il^ji Sft^h. <MJ***te g*| A ^ <g 7] 

5*34. 54 ^ * W £ = ^ * 7H * ^(i nser tion)om-, * 

^(deletiorO&o) ^ 604 _ b U <* 7]# fla^. ^ 4,, 

L, 4 . 16S rDNA ^ ^ flo1 ^ 

* **o) fl 7] ^ ^ ^ ^ 
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<33> ufreH ^Tg^ hsp 6 5 6 o4-bp ^^o] a]^*}^ £ofc*i7l , ^ 

^ 7}*1 n]5IMH]B}-g-^r hsp 65 604-bp «7]^1f #|s>cx] Tfl^g-JE-I- ^ 

tb4. SE$, ^-7] <*7H<t* o]-g.*}o} o)x2] t\-s. ^ nl^Hl&)-Mr 5 

^-ir ^ 74)^0] rf. a ^sbVeii^^ 50 ^7> J. 

paurometabolai outgroupAS nfl ^A^ivg. m-<>\_% ^ 

3). SE^b ^H^^-^ ^3. ^^ cf€- ^^§>J1 

is)r%3l, ^^^r ^tfl^^^ M. tuberculosis^ M. lepra&7\ 

^ #. av/uB?4 #. intracellular ^S, ^ n]a^-«(|^d> 

3 ^3 SI ^H3# ^ *<8*fca &^g- 3^1^534. 7\}^£\ 7># 

16S rDNA 100% <§7H<g 1^171 ^^-ofl #tgoj l^l-^tb M. 

kansasii^ M. gastri ^ =f-%^*V ofujE}-, # kansasii AH^^l off (subspecies) 

^-^JE 7}^^- ^-ol§>^cf(^, M . kansasii Type I, II, III^ ^H^o] a} 
5- *M» 91^). ^^H"^ -tl^^^ol a^s. ^f^5. ^1B|^L ^ 

<35> ^ ^-^^ pl^Efl^^ hsp 65 604-bp ^-*M: ^-§-§H ^^^"^1 

<36> cj^. ^]§]. 7 , 1 ^ > .£ ^tg 
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020011648 ej*}: 2003/2/4 



<37> (l) uI^VeJI^^ hsp 65 o} 6 04-bp m.o]^ o.^. 7lfe = BM 

^» o|^H, ^ hsp 65 -fi-^V ^r^* ^^L, 

<38> (2) #7] hsp 65 S^WS* $^S>JL f 

<3 9> (3) #7j| (2HH <£o]?\ «7]A^sj- Sf^^Sl hsp 65 604-bp $ 7Hfc.fr 

als^ S^Kr, hsp 65 -R-^7> €-^-fr o]-g--^ 5 ^oj ^ 

<40> H>^^>Hfe f ^7] ^ (3)ofl^ hsp 65 gO^bp 3^ «7|^g4, 

^-71 TBla^Bj-g-'i^S^^l hsp 65 604-bp *e|^r#'^|iL^oi"= ^eo| fc7Hfc'4 tfl 
^^(multialignment)t!- Tll^S-I- D 1 s) ^Mr ^ 

<4i> Hlia^Hfc -g-^«H ^ o. £ ^ p]^^^^ hsp 65 

^-g- = b)-°H, SEQ ID NO: 55 ^ SEQ ID NO: 56*11 fc7Hfc-fr 

^ SHH^^r ^s^l^-g-# i^^S] hsp 65 Mfr ^*>JL, 

€ 644-bp ^gs] <§7Hfcfr ^5}^ cflo]^tiflol^s. ^tbcf. ^efo]^ ^ 
^t!: 54^ K&^^Q hsp 65 604-bp ^7H<£,g- ^ ^1 

(multi-alignment )*H £<H*l ^Hl* c|] b\ Bfl o] . ^<*)H X 
hsp 65 -fr*)*}^ 604-bp fc7H^-fr SEQ ID N0:l SEQ ID N0:54*fl 

tfl^O.^. ^ ti)iH<*7H<i £-^fr ^fr €^1^. 
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^^0020011648 §^ ^V- 2003/2/4 

<42> Sth ^-^ hsp 65 -fr^*} £f^o| hsp 

^7} AjS. Aj-o]^] Kfl^l ZJ- 5^°f| ^H^l ^-fr 7]fO S ^ 

^r-g-^ ^ ^mtft, M. gordonae^l ^-f^ ^7 r ^31 M. 

tuberculosis^] ^-f <^1^ ^^7> ^^a-} SfZ^^cq hsp 65 60 4-b P -^-^7> 

^71^^^- hsp 6Q4 _ bp o_£x} <* 7 H<g6|l tflo^^ rf^gl 

c43> ^ ig^oflAi ^£ 50 X3]3_^]]^^ 4=- 3.^ =£^9\ 604-bp hsp 65 

^riH^Kcatalase), ^fl (Iron uptake), p-M^^-^S^Cp-nitrobenzoic 
acid)* %7\t& «fl*HH ^ m ^ 80 7 H^«-gfl A ]^ t ^o]E (TelluIite) ^ 

*]^, 5%NaCl°)H<>l ^3. i-|o>Al ( Niacin ) q e e flo] e (Nitrate)^ a] ^ t 

^(Urease) ^ ^S.^ 38 ^ p]^H]el-g- # <y 

* 

^l^^Cblind test)^- ^T5r$$4. ^^1-^ ^lSL^Bfl^o]-^ ^tq-g. 10^ al^W-tr 
^ 28 ^* % 38 ^» i^J-JLS tilm<§7H<i 

■3- ^-§-*>^ 4(5.2). *>7] 3.2°lH ^^-S-o)! tflife ^^^^6)]A^ oj 

'SH £)t!r ^olol, hsp 65 igj-tgo} ^0.5. ^ 
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<44> [S 2] 



■& ■a : # £-3 -g^ 



No. 






hsp 65 -rf^h ^4 


1 


KIT 77009 


M. tuberculosis 


M. tuberculosis 


2 


KIT 77710 


M. tuberculosis 


M. tuberculosis 


3 


KIT 77712 


M. tuberculosis 


M. tuberculosis 


4 


KIT 77714 


M. tuberculosis 


M. tuberculosis 


5 


KIT 77719 


M. tuberculosis 


M. tuberculosis 


6 


KIT 77720 


M. tuberculosis 


M. tuberculosis 


7 


KIT 77721 


M. tuberculosis 


M. tuberculosis 


8 


KIT 77722 


M. tuberculosis 


M. tuberculosis 


9 


KIT 77723 


M. tuberculosis 


M. tuberculosis 


10 


KIT 77725 


M. tuberculosis 


M. tuberculosis 


11 


KIT 41105 


M. avium complex 


M. intracellular 


12 


KIT 41110 


M. avium complex 


M. avium 


13 


KIT 41111 


M. avium complex 


M. intracel lulare 


14 • ' 


KIT 41115 - 


M. avium complex *' 


' M. intracel lulare 


15 


KIT 30101 


M. scrofulaceum 


M. scrofulaceum 


16 


KIT 30102 


M. scrofulaceum 


M. scrofulaceum 


17 


KIT 20118 


M. kansasii 


M. kansasii Type I 


18 


KIT 20119 


M. kansasii 


M. kansasii Type I 


19 


KIT 20120 


M. kansasii 


M. kansasii Type I 


20 


KIT 47101 


M. terrae complex 


M. nonchromogenicum 


21 


KIT 47102 


M. terrae complex 


M. nonchromogenicum 


22 


KIT 47103 


M. terrae complex 


M. nonchromogenicum 


23 


KIT 47104 


M. terrae complex 


M. nonchromogenicum 


24 


KIT 32101 


M. gordonae 


M. gordonae 


25 


KIT 32104 


M. gordonae 


M. gordonae 


26 


KIT 32105 


M. gordonae 


M. gordonae 


il 


ITTT OOIAC 

K.11 SZlvo 


M. gordonae 


M. gordonae 


28 


KIT 31102 


M. szulgai 


M. szulgai 


29 


KIT 31103 


M. szulgai 


M. szulgai 


30 


KIT 31106 


M. szulgai 


M. szulgai 


31 


KIT 31107 


M. szulgai 


M. szulgai 


32 


KIT 21101 


M. marinum 


M. marinum 


33 


KIT 60108 


M, for tui turn complex 


M. fortuitum 6841 


34 


KIT 60109 


M. for tui turn complex 


M. fortuitum 6841 


35 


KIT 60110 


M. for tui turn complex 


#. fortuitum 6841 


36 


KIT 60111 


M. for tui turn complex 


fortuitum 6841 


37 


KIT 61104 


M. chelonae complex 


M. abscessus 


38 


KIT 61105 


M. chelonae complex 


M. abscessus 



* 31^r» 4Hd*H ^#4. =i ^ 38 ^ 3.^ 100% ^hs. 
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c46> A. ^MMM*IM4L tuharnulosis) #*fisX 

4 20^ 5.^ i^SAS SHU* ^ flSWS: 2, 5L 4c). °1 ^ *J#£-B} ^ 

^ 20 ^ hsp 65 -fr#7>^ 605-bp <§7H<g S ^ ^^oi # tuberculosis ATCC 
27284^ hsp 65 -fr^*^ 605-bp ^H^-g- 100% <g7H«l JiL^-l 1 ^Kl^" ^ 

aM&^S, 7]#ofl 7}# ^e] 16S rDNA^ ^^M] ^ «m-<& 

^ E n>o]Ai^ vfl^5^ &&s$d] rpoB -8-*1*K=- ^«M1<?1 el^^l tfltir ifl 

*r £ 1^1^ A>-g-t£ hsp 65 ^-^H^ tf-g- ^ ^, 

# < a^°l7> ^<HM"*] nJ-BW, o]B|^. ^t^oty tfltl ^<£H1 cfl^fl *t*$ 

°fl hsp 65 604-bp q# <?>^^c,-|e)- ^ ^ ojcf. 

48> B. Pl^gngj-g- o}.*]^ a ^ complex)^ -^oj ^ 

^•i- ^lS^l-a)-5]](#. /ntraceI/uJareJ°]5l, 1 ^fe n]^*}-^ o_ ol-aj^-o.^. 

^ ^#^<?1 ^jLjiL^ Ojs. i=- ^*£J ^^-^^1 4^0] ^7] nflg- 
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°>til^ ^3. ^-^^H ^llh 4^. o]s. ^ # £ = ^ 

^r(KIT 41110)^ &l£ M. avium ATCC 252813}- °j7H°i-i- iL^bg: nfl ^ 

*H 604-bp 3 7flS] <*7HH ^ 99.5% <37H<1 #^-§- jgoj-g; ^<£^ 5- 

9X^. M. fjitraceJ/ualreS. ^€ 3^(KIT 41105, 41111, 41115)^)- 
ATCC 13850 4^3 «7]a^^ ti^H 99.0 ~ 99.8%^ <g7)*) 

1 -£°r}# ^ #. complex 5^ ^§^H 

av/wm^] #. intracellualre7\ <*|^ 7fl^ -fj-^ o] =.<>|^cf^ a> 

<*J, ^ M. intracellular ^#^3 °) (heterogeneity) °1^7fltri=Hr 

7]^2\ ILJLQ ^Itr^KDevallois A, Picardeau M, Paramasivan CN, Vincent V, 
Rastogi N: Molecular characterization of Mycobacterium avium complex isolates 
giving discordant results in AccuProbe tests by PCR-restrict ion enzyme analysis, 
16s rRNA sequencing, and DT1-DT6 PCR. / Clin Microbiol 1997 35: 2767-2772). 
C. PlfaMj-Eflgj-^- -§-(#, scrofulaceum) qj^r^-e) ^ 

<5i> ,g. ^tgofl ^d\] o^-gfl #. scrofulaceum^ ^^^^ S.^- 2 ^ 

(KIT 30101, 30102)0] ^jl(je 4b ) t o]s.eq <# 7 )*]<g$. g_^^o) M scrofulaceum ATCC 
19981^1 ^7]^^ %. 3^ <§7]a^^ tiling ^- ^ 2-^ 99.8 - 100%^ 

^ tf^^ 14^^- HHl*r$m. 

^ D. #. kansasii qj^HfgJ ^ 
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JT. kansasii^ *]*mW§& *<*X\ 44**1 o£ # . complex 

16S rDNA^ <§7)^)^ til^^o) M gas tri^ 100% $7H£ tf^-g: &_°\ 
kansasii^ *\±.% 5 7fl o]^ o>^o. S ojcf-ji oij7 o]s. ^o)]a) -fr 

$ 14 H7V ^aflS^ ^^Cfjl ^.ulSjul Sll^. £r 3) 

»1*HM** 9*3. ^4 5.^ 3 7fl^ #; IcahsasiisL " 

*33<H. W^Sl a^af. 1^14. * tf*4H Asp 

taosasiim M. gastrin ^ g^o) * kmsasuSH 

2.5L ^0} 7 }**J.tfc #o]t).. a. ^igo^ 44 « 3 ^ M . kansasii <*^A * 
" (KIT 2011 8. 20119, 20120)^ 5.^ 100% «37Hfc jlo^ #. kansasii Type 

I ATCC 12478JL5L ^« ^ flaWS. 4c) . 

E. M. gordonae. M. szulgai. M, marinum. M. terrae complex ^-fr^gj ^^2) ^ 

7> (KIT 32101, 32104, 32105, 32106) #. gordonaeSL ^sqS^CE. 4a, 5 2). 

£ej -3-^ 4^ S^Wfc* 99.2-99.8% ^ <37H<g 

*-W*l<L>, o]* lf #> gordonae ATCC 14470*]- fl 7 H«fi| 

^^■i- y)S ^4 <>1#£- 95.5-96.3%^ *^o> ^.o. 
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JsLo^&t}-. o)^ m. gordonae ^<£N] °)^7} ^^cffe 7 ]^s) 

ULJlsq- <|3*ll5Hr ^c^Abed Y, Bollet C, de Micco P. Identification and strain 
differentiation of Mycobacterium species on the basis of DNA 16S-23S spacer region 
polymorphism. Res Microbiol. 1995 146(5): 405-13). x}<$o\]x\ ^-sj^ 4 ^ 

56> c-flo]^Hllc]^^. ol-g.^}. 4 7 fl^ ^7} (KIT 31102 , 31103 , 31106 , 31107) M. 

~"szuig~aisL -f^sj&JL, o] ^if^ ajj^sj-^c} <|3 *]*>$£}-(;£ 4a, S. 2). o] 

* ^7]a^uz)- g_^^^°] m. szulgai ATCC 35799^ ^7]^^^ a^ «1;slsH 
SL^ 99.5-100% 7}*}^ isr^r <§7H<g 2-^<&t\ . 

^^o] ^A>^3j-5>f <£*l*r$a*=rC£ 4a ^ 3£ 2). oj <S7)a^^. X^^oi # 

/ffar/^ATCC 9272} <§7H<g:ix}. a^s. tiling li$M- 99.3%£| <g7H<g aJ-^^- ^ 

^ M. terrae complex-^- ^I^r°ll7fl <g.o_7]*] ^AJj^-o^. ^s}^ 

SU. If ^ rfloj^aflol^l sl^o] oi- 3 ^- (# . terraei M , 

triviale, M. nonchromogenicum)-^ SE^r^M ^ ^-^-7V £H Q 
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■& ^3 *^3. ^5)<H ^rfJL 3Mb|*IM^3. 4 M. terrae 

complex M. nonchromogenicum^S. ^^-El&JL, °] ^.^^ ^s^^^l ^A^j^-ol] 

*\ M. terrae complex^. tMJ^ ^^H^ 100% H^&t}. o]-g- ^-^.j. 

iir^-^rSl #. nonchromogenicum ATCC 19530^] <*7H<g3z}- Aj^. h]!^}^ j|- njj o]-s-^_ 
95.0-100%^]^ ^7]Ai<i -^-^-i: JeL^SM. terrae com plex 5 

^ ^-°H °)^7} 7)&«\ tLJL<% <£*]i5}^ ^oq-OjcJ-. 

^ F. jl^jH^gl #. for tui turn complex^- M. chelonae complex qj^^-gj ^- 

C60> <£6\Q Pl^B)]E] -g-^ ^-^o} ^ol^Wllol^ol] o}*fl 2 ^(RIT 

61104 , 61105)7]- M. chelonae complex ^^r^} *}^<& M. abscessusS. ^^^I&t}-. o) 
^tb ^sW^ti €^ UW^ilM-, 1^°J ^ ^SLsL^ M. chelonae 

complex^ M. chelonae Q M. abscessusS ^'III- ^ &&cf . ns^M-, 

hsp 65 <*7H<g t1)o]Eltiflo]^^ o]-§-^- «J-^o_s. o]-i-<i| 7^-^.0=^ . 

°1 ^ <^7l^<g^- S^^^l M. abscessus CAP97E-03^- «]^>$i^- nfl 

98.4-99.5% <?§7H<i ^-^^ i£ct]^&tl. 

«i> #. fortuitum^ «<HH] £}*fl 4 ^7> ^s)^, e>]^ ^3^30} <g*] 
#. fortuitum complex^ <^aj 7H ^-^rS. t^^H , i^^-^S.^ tf, 

for tui turn ATCC 6841, fortuitum ATCC 49403, #. fortuitum ATCC 49404, ^ #. 
peregrinumtLsL ^S)<H .£ «vtgo} 4^ h.= # , fortuitum ATCC 6841 

S. ^ Si^cf. ^ £s) 4^^ ^7)^^ * fortuitum ATCC 

68414 Hl32^>^^. afl 99.4 ~ 100% 7>*1<£| <§7]A^ JiL^ J^l^t ^ 
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<62> [^A)6j|] 

<63> ^ojj i: hsp 65 o| 644bp «.^o| ^ 

<64> 1-1) ^ jj^ 

^(Thai 53 strains), V Vincent^B] 2 #> tows// JE§^(type II, 

III)* i^H # 50^ n1 S «-Hle}^r If^fS je*. Tsukamurella 

3^* German Collection of Microorganisms and Cell Cultures^-^-B] ^^^ji/ 
Abca/tf/a 1 ^-1- ATCCS^ A5p «^o] ^7]^^^. 

<66> 1-2) DNA 

H] — ^(Bead beater phenol, (BB/P)) o]-g.*H ^ 

DNA* ^ 3^ ^ TEN «*q (Tris-HCl 10 mM, EDTA 1 

mM, NaCl 100 mM: pH 8.0)^ ^ m M 33 0 .1 mm (diameter 0.1 mm; 

Biospec Products, Bartlesville, Okla., U.S.A.) 100 frt (packing volume)^ 
S ^ :0l ^- S ^-- (50:49:1) ^^-§-ofl 100 ^a)^ BlujalBKmini 

beater)^ 43)^34. ^^o_«^ 120 oo rpmJliS. 5 ^ 

&*H*}JL Aj--ofl (100 a]) S o_ # y ^ ^ ^ 6Q ^ o)^^^o^ # ^ 

*M 150OO rpmAiS. 15 *tf ^^^$1}. 70% oflH^jg. ^ T£ (pH 

8.0, 10 mM Tris-HCl, 1 mM EDTA) 60 ^S. DNA# s)^]-^c]-. 

<68> 1-3) hso 65 -frgUT- ^gj- ^ grq-ol^ 



<67> 
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<69> Pl^BH^-^ <fc ^-o} hsp 65 ^ A ^A]^ ^ JLO^O] -g 

W = ^<>H(HSPF3)i2}- £^oH(HSFK4)« *i*H ^r-§-*r$4. *la*MI3* 

^ 5^ ^ ^^AS. #^1 1623-bp hsp 65 -fr3U>°} ^7]a^o] # 

tuberculosis (GenBank No. M15467), M. avium (GenBank No. AF281650) 2^^ <§7]^<g 
4 If^AS. 7HJ- -frA)-^ Tsukamurella*t ^7>^-^e}- ^^uJl^e)-^ 

^/•o/we^o/aAGenBank No. AF352578) 1 ^ 3^ ^7H<g,g- «-^^<^ £ s n ^ 

^ ^ SsJ-oH^ ^^>^4( £ d SEQ ID NO: 1 g 

<70> ^« o v^ HSPF3 

5' -ATCGCCAAGGAGATCGAGCT-3' 
<72> ae^o]^ : HSPR4 

^ 5' -AAGGTGCCGCGGATCTTGTT-3' 

1-4) ^m^jjjghi^] Asp fiLfcaa ±S 

PCR #-§-^ 2U^ Taq 10 mM dNTP, 10 mM Tris-HCl (pH 8.3), 1.5 mM 

MgCl 2 -§- 5.^}^- AccuPower PCR PreMix (Bioneer, Korea)* <>l-§-^4. 1-2 4*# 
tb ^ DNA 50 ng, ^7] 1-3)^ afla^ H SPF3 £ HSPR4* aq-aq- 20 pmol^ 

tful, 20 iA7\ S\5L^ $7}*H ^#^tq-. PC R^ % g 

*ll SM3£ 95t:S 5*. 30 ^7lS ^s-j-Jl, 95-C , 62"C 452, 72*C 1 

* 30^, 3# 72°C 5^-A^ ^WSfttKModel 9600 thermocycler, Perkin-Elmer 



<74> 
<75> 
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cetus). ^3l£l ^^^r-§- ^, 1% ^>>7>S.i^ol] #7l<3^-£H 644-bp^ ^^-g: 
<76> ^jLdfc: <£^*b§- if, 1% °}7}3.^ ^ofl ^7l^^l-^ 644 bp^ tiV-S-^^- ^ 

tb 198 <3^Bl 5^*r 644-bp^ -R-#*> ^^§-§r SHltf *r 

<77> ^floiM: 174» tfaelll ^l^rJLiS. DNA 5L7M^ , 

<78> l: M. tuberculosis, 2: tow's, 
<79> 3: #. africanum, 4: #. avium, 

5: #. intracel lulare, 5: scrofulaceum, 
<8i> 6: gordonae, M. szulgai, 

<sz> 8. #. marinum, 9: #. ulcerans, 
<83> 10: #. eel a turn Type I, 11. if. genavense, 
<84> 12. #. malmoense, 13. fortuitum 6841, 
<85> 14: ^ abscess us, 15: #. chelonae, 
<86> 16: peregrinum, 

<87> 51 2<M 3i)] ^ <y^^ DNA f^-tirl-* M-b>^ <LiM -^Hil 

4^-4 ^: 
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<88> ifl Si M: 174^ Haelll *fl^:JL^5. aJ^tb DNA 3.71 , 

<89> 5)1^1 1-4: Tbc - M. tuberculosis 5<tS 
<90> 51] tl 5-7: Mac - #. avium complex^ <y^B} 
<91> 31 £1 8-10: Kac - kansasii^ ^^sl 5-^, 
<92> eflSl H-13: Foe - M. fortuitum^ ^^Bj ^\ 

<93> efloi 14 _ 16: Chc _ # chelonae ^ <y#^-ii| ^olcf. 
<94 > 1-5) ^^-JL^ <341*0-g- >M-ih<=q 

<95> i% o> 7 >S^^ofl ^7l«^^t!: ^°fl, PCR ^ 644-bp^l ^-g-^l:# 

^eHH *fl^.£ DNA-H: ^%?>\<&A. DNA ^ ^^1^ Qiaex 

systemCQiagen, Germany)^- ^l-g^r^*}. € -g-«fl-§-^(Gel solubilizing solution) QX1 
500 fd^r 50°C°fl Q&f>) <&£}-. 

J3. * ^ «lS.» 10/il-g- ^7>*>^ ^^r 50'C<Hl 15^r# ^l^rSM. ^ 

°1 1-g- ^-M.* 10^ vortex* *r*g*H «lS.7 r #J2^- ^c^t}. o] 

4- QX1AS. is), QFS. 2s| >MI3* 45TC*(H 10£# ^ ^ TE 20 fdS, DNA^- 

<96> ^aHI 2: Asp 55fr€*f <*7Ht 

<97> «g7H^ £-<Wg£r ^ W <H}= HSPF3^ ^«J-^> Sej-olui HSPR4-& ^>>-§-^H 

^71^1^- ^^e^ srsj-ol*! 40-bp« # 604-bp (€^5^1 

Asp 55 -fi-^UM- 7l§o_S 183 «i^fi^-&| 806 *>X|£| # 604 7flal <*7H<g)ol «7l 
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<98> ^ <§7H<g g -g-#^>lr* ^% DNAJL A>-g-^^rq-. ^tgDNA 1060 ng, 5. 

e}°H 1.2 pmol, BigDye Terminator Cycle Sequencing kit (PE Appied Biosystems) 2 
jd* $3., ^fHr» # -^-5E| 10 /tfS. ^12:^^. ^V-g-^ Perkin Elmer 

Cetus 9600* ^>-§-^H , 95 °C 10 2i, 60 'C 10 2:, 60 °C 4 25 ^7] 5. ^^^-^cj. 

A]jg_ofl $7}-«H DNA* $&*\^ ^*H* r £*=r. ^, ^ = >=. 180 

fd.SU ^-g-^HHHH 10 Ml- ^7>^H # 200 ^5. o) ^.^-l-ofl 2«1| Jf 

^ 100 % ^M** ^7>*>o} :£ t\-& 15000 rpm^-S. DNAH- 

" ^^1^: =L ^ 70% ^1^ 500 fd-ir ^7>tb ^ 15000 rpm^lS. 20^ € : S*e}*r<*l " 
DNA* *\}S\is}<%t)-. zl ^ DNA» ^]-& 3.#°]*li=(PE Appied Biosystems)S 
3**r«r$H=r. <>1^7fl DNA» 95TCS. 5-g-# «H--3H &°d7}^ DNAS. ^ abi 

3100 system* °l-8-«M 2a]?> 30^- ^Tl^^H £7H<g-§- -g-^c^ 

<99> n. 54 ^ If -g-^ 604-bp hsp 65 -R-^7> <37H<g*: Genbank 3^ 

<ioo> ^a]c^ 3: hsp 65 604-bp -Jf^r <g 7] a| <g wfl <g ^ Tfl^ ^ 

<101> 3-1) IzI^BflJ 

<102> ^ ^7]A^ ^aj-^o]] ^«fl ^s)^^ 54- cq s.^^ hsp 65 604-bpS} <* 

7lAilBfl<g^- Dnastar^SJ^Ho} Megalign SS-ZL^* ol-§-*H rf^^ 
(mult ial ignment )*>ul 65-6-^71-^ <*7H<go} c-fl e) wfl o] ^s. ^.^o^ cj.^£ 
•Br °M 604-bp^ 7H<g,g- Megalign H^ZLaHH 30l7fl^ ^ o.^. ^<^a1^1 , 
o] olnl^A]-^- tfl#o_5. Megalign S5.ZL^<&*| Clustal Method l^-^S 7]^ ^ 
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10l7fl^ ^li^g: rfAl 6047fl2] «7]a^s. ^^-a]^ dI^Veii 

<103> <$7]*\<£ 2^^1 «§7lA^ ^Aj^ I}^^ C-HolEiBflo]^ 

Megalign ^117^ (sequence distance)* °] 

<104> n]^Bfl^^ S^-g-^ 50 ^» JSL^tr # 54 ^ I£§ ^ ^)^<g 
7H<i ^ ^ ^ ^ t (multialignment) *M AJa 

^ «7W«- til^fl ^ W> ai^fl 54 ^ 5^ 5^ 4? M. 

africanum, M. bovis, M. bovis BCG, M. microti, M. tuberculosis^ t-H*] $ 

S^Wfc* 7}a]ji ^ fl&ch 

<105> 3-2) 

<106> Pla^el*^ ^(phylogenetic relationship)^ ?fl 

^ (phylogenetic tree)* ^§>^tf. Tfl^fe MEGA i^M^-l- o]-g-^> 

*\ ^s^cf.. 50^^ # If^s] 604 _ bp <g 7l A^^- x. 

paurometabola 604-bp^ hsp 65 -fi-3l*> <*7H<^g- outgroupila a>-§-^><^ 
Juke-Cantor distance estimation fHJ^J- pa i r w j se deletion IhHM 7]^» -g- 
Neighbor-Joining 7«^» ^^cj-. Bootstrap 100 ^Mla 

<iot> b]s^sJo> 50 ^7> 
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T. paurometabola%: outgroup it ^ -SM^ €■ ^L-f-i- ^^6^51, -^-^^r^-^-s). x\ 

91 M. tuberculosis^ M. Ieprae7} BE^- Hl^U-iMJ-^. 

-gr^-H, SE^ W^Sl J^M 7^ Wl^tb #. a « 7> A^ 

^- a ^ - 3]*^ 7>^- ^ 16S rDNA ^^ASfe 100% ^-^.g. 

-£°l7] ffl^ofl #igo] -1:71-^ #. kansasii^ M. gastri ^ ^-^ ^ o>u)aj- ( 
^sas/V aVoI^a^ su b S p e cies 7}x)°) 7}^-$r ^^t\- m M. kansasii 

Type I, II, III3 ^H^o] ^ s ^o]» ^_6\3L 9X^\-)(S. 3). 

<108> ^X\6)} 4: Iff^ 3HEHH^ o]^-^. ti^^H^ &q ^ ofl o} ^. o}^ 
^ ^ ^A) 

<109> 5 2ofl ^ ^^^(rfl^*]^, ^ 

^§fl -£^M fe€ 10 ^ wm^A]-^ 28 3LW«^ # 38 ^ 

<no> <3#^^s} DNA ^e], PCR^l ^ ^^^^ ^AHl i-2) vfl^l 1-5) 

^1 7]7fl^ ^<H*>7fl ^S^>Jl, ^a]<^1 2Sf ^J>iS. ^ ^^e)^^ 

hsp 65 604-bp -g-^ ^H^g- «.^§}^nf > S^f^ 54 <* 7 H<£o} 
9X^r Dnastar 4l^M$)H<>] Megalign SS.zl^<>11 tfloj-^ ^ ^a]^] 3^1 7]^^ ^ o.^. 
43 M ^, Mega ^H^o) Ne i g hbor-Joining 3H3*H 
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<m> a 2 ^ £ 4a, 4b, 4c ^ 4<H o.t^ , 38 ^<£) $^=. s.^- 100% *?1#51<2}- 

7MiL S^l^ 4 s ^rf.S. 4a, 4b, 4c, 3? 4<H tfiiSfH 

<H2> £ 4a: ^ gordonae 4 ^ (KIT 32101, 32104, 32105, 32106), #. szulgai 4 ^(KIT 

31102, 31103, 31106, 31107) ^ #. 1^ (KIT 21101)5] ^ 

<113> £ 4b: M. scrofulaceum 2 ^ (KIT 30101, 30102) ^ #. awk complex 4 ^(KIT 

41105, 41110, 41111, 41115) £| ^ 
<H4> £ 4c: K tuberculosis 1^ (KIT 77710), #. kansasii 3 ^ (KIT 20118, 20119, 

20120) ^ terrae complex 4^ (KIT 47101, 47102 , 47103 , 47104)3] ^ 
<H5> ^ 4d: M c helonae complex 2 ^ (KIT 61104, 61105) ^ #. fortuitum 4 ^(KIT 

60108, 60109, 60110, 60111)^) 
<116> a ) jf tuberculosis ^M^] -g-^ji}- ^^^H , 20 ^ JE^f- ^^^-^.S. ^f-^^^r t% 

(i2 ^ £ 4b). ol » €^ 20 ^ If ^ 

<?1 #. tuberculosis ATCC 27284$}- 100% <g7H<£ IL^^r^tl^-^r^^t^. 
<H7> b ) ^ am/a? complex £-e} -g-^s} , M. avium complex <S# 

intracellular 1 ^ #. avium* 3, ^ ^ofl 5]«fl 7fl^ 

— ^ ^. avium^S. 1 ^ (KIT 41110)^ If 5^ Si #. avium ATCC 252813)- <g7l 

h]je*H iLSMr *4| 604-bp f^H 3 7^^ «*7HH r^s. ^99.5% «7H 
£ Ji^-i- t^lt ^ sa5S4. #. intracellualreS, ^-*<m ,3^ (KIT 41105, 
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41111, 41115)$*- S^^rSl M. intracellular ATCC 13850 4 ^ <*7]A-}<g<*) -^^.g- 
wl^H ii^-i: m 99.0-99.8%^ <g7H<g #^^r ^oj^. ^ ojo^ 

<118> c) #. scro/i/ZaceuOT «3 , M. scrofulacewnSLS, 

€ ^^-B^^r 2 ^ (KIT 30101, 30102) o]^ji(£ 4b)> o]s.o] <§7]>H^^ ^ 

M. scrofulaceum ATCC 19981^ <*7H<g ^ 3^0} <g 7 H<go] ^-f-^-i- til^H 
£ 14- 2-^ 99.8-100%^ ^ <*7H<g .go] 3. ^-ol^^cf. 

<119> d) M. kansasii -g-^ ^g-s}- , 2-^ 3 7fl^ 

kansasiisL o] ^3f^ a^^o] ;§:eJ.<2J. <^^1^>^ ^t^j-olcf. 

^ ^^3 ^ M. kansasii ^ (KIT 20118, 20119, 20120)^ S.^- 100% 

<§7H<g no]^ ^ kansasii Type I ATCC 12478 ^-5. SHI'S" ^ 

4(2 4c). 

<120> e ) jjf gordonae, M. szulgai, M. marinum, M. terrae complex ^^J-g-el iHr^l % 
W 4 7fl^ ^7} (KIT 32101, 32104, 32105, 32106) M. gordonaeS. 

534(51 4a ^ S 2). o]s. oj^ ^ ^ 4 ^ <* 7 H<g ^ S «]ji7^j ^ *j s 
99.2-99.8% ^ <§7]Ai^ Aj-^^. ^ ol ^ ^-01 # 

^rdcwae ATCC 144704 ^H^o} n]M €4 °]#£r 95. 5-96.3% 

<121> tilojBjaflo]^ oj-g-^f. ^ij. 4 7fl ^ (KIT 3no2) 3n0 3 f 3n06> 31107) # 

szulgaiS. ^sj^Ji, o] ^^«j.^o] ^A^sf^ ^^§>^nK£ 4a, ^ a 2). 

^7lA^4 if K szulgai ATCC 357992} ^7H^-fr ^3. a]M>o^ ^ 

4 2^f- 99.5-100% 7>*]£] ^8- <§7H<g ^a^ ^^o^ 
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<122> ^ofl 4^. t-flol^Bflol^oJI 1 7 fl^ ^ 7> # ^^^65 ^§35331, 

°1 ^I*Rr W^SI ^^44 ^^l^cl-(3E 4a, a 2). ol <§7)a^^ S § 

marinim ATCC 927^ «g7H^3j- a^ h]^>^ nfl 99. 3%^) <*7]A)<g 

<123> ^tgoQ 4= cflolEjriUol^s. 4 ^7>'#. ^rrae complex M. 

noncnromogenicum^S. ^sj&ui, o] ^3}-^ ^sj-^o] ^ A>^i)-oil a| ^ terrae 
complexS. 100% ^l^-fe ^» Ji<*}^&t)-. j^-^ol 

M. nonchromogenicum ATCC 19530^ ^7|a^4 A}^. xrf) o] ^ 95.0-100%?} 

<$W£ SLc* ^9X^-. o]z\i£ a>^ g. terrae complex ^ AHofl 

heterogeneity7> 7]^ Jizis} ^x]^}^ ^3fo]c|.. 

<124> f ) .^Tgj-^oi # fortuitum complex^- M. chelonae complex «3#£-bJ ^ 

1 

^4 *€*M, iHMEHo^oj) ^ 2 ^ (KIT 61104, 61105)7} #. c A e /o/7 a e 

complex #. abscessusS, ^£|&t}. ^2}^ ^^-Sj-^^l ^if 

s} Q^ftSL^, *m^9l *3 #. cAe/c^e complex^ ^*Hr #. 

chelonae Q M. abscessus^ ^5. ^ &8t}. ZLE^uf, hsp 65 -fr^A} <§7H<g 

-a-^rSl #. abscessus CAP97E-03S} «l5il*}$,g: nfl 98.4-99.5% ?}*]£} <g7lA}<g 

<125> iT. for tui turner ^Sfl 4 ^7} ^3 53-^ ^sj-flj-ajoi <^^] 

*}£t}. fortuitum ATCC 6841, #. fortuitum ATCC 49403, fortuitum 

ATCC 49404 ^ peregrinum^-S. ^^^H 9X^$) B ^AS^ 4 ^ S.^- #. 



^^020011648 # ^ m . 2003/2/4 

fortuitum ATCC 6841JL ^^-§r ^ 9X9X^. ' ^ ^ 4^£) ^7H^ 

ATCC 6841^ h]J2^>^^; ufl 99.4-100% 7}x]<q <* 7 H<g #^-§- ^-o]^- ^ o}£ 

26> M. ^ ^ pj^ttV^o.^ ^ofl - <y^ hsp 65 o_^^ 6 04-bp 

31 PCR-RFLP^ ^o}) oj-g-y^^j!, 65 °-#x}o) 604 -bp o]-g- 

£7]- cfo^ ^- 7 > ^^t^ ^1^, n^jr ^ g l 6s rDNA ^ 

°1 3Hr ?M*fclL, ^^l]^o]j7 ^ aQ^tJ. 
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[3^8- l] 

SEQ ID NO: 1 vfl^l SEQ ID NO: 54^1 M-eJ.\+ <^7]^^ S o]^^l ^d\)*\ ^S)^, 
^St\ hsp 65 604-bp ^r^-i: M-B^tflfe ^Wsfl^-Bf c>-|:= . 

Wtt 2] 

SEQ ID NO: 1 SEQ ID NO: 54°fl M-b^ «g7H«g3. oj^^l ^-oj)^ i 
^ D]S^-B)l5l^- hsp 65^ 604bp SD^Hr, -g-^ 

^ kfe- *^8* ^^b ¥€-3]-2.bK|2= AflS. 
3] 

(1) n]^«>Efl^^ -g-^cq hsp 65 -°-*}*}<i| 6 04-bp S-^g-g- ^-o]^ ^a]^^ 
= ^H» °l-§-*H ^ hsp 65 -ft-^*} &^_Sr ^-5}51, 

(2) #7] hsp 65 -fr^*} ^-^^ "^H^-fr ^§>al, 

(3) &7\) (2)<HH <go^ -a-*} hsp 65 604-bp -g-^ ^H^aj-, *la*h*|| 
^•e- 5.^^ hsp 65 604-bp ^i^J «7]A^<g^- t3]3ii§H, ^l^Ell^-g-^ 

4) 

*0 3 *J-«*f| -*7] = eHH*r SEQ ID NO: 55 vflx] SEQ ID NO: 56<H] M-Bj-\+ 

^ sej-ol oj^-oi «^ 



71-34 



020011648 ^ <|J*>: 2003/2/4 
5] 

*fl 3 *M &oH, ^71 ^Tfl (3HH -=-3^r^ hsp 65 604-bp <* 

(multialignment)^ ^ofl ^1^J£# 3H£ «H 3E^ 
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(A) 



M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 



zs-m m m m «#« M m m #i - ito m m 



644-bp 



CD 

m 

CO 



Tbc Ave Kac Foe Che 



(B) 



644-bp 



8 
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[£ 3a] 



73 r 



34 



07 



31 



34 



B9 



24 



39 



D9 



37 



Zl 



0. MximiLiz 



1DD 



r ■ 

L II. slo-n 
II. rzcigsi 



47 
3B 



rL 



If. i 



33 



— »- 
lDP r If. xi*iu 

». i« 



57 



A. i «tr«ccJ 2 ml mrrz 



If. Mvimm 



100 L- If. fKnltAeralnix 

Sli If. 2c 



B4 



100 



It. 



43 



If. Jbwijr BCB 
If. £ * Acwck Jan jt 
I- If. Wir 

— Iff. csiatK« Type I 
If. Type 1 1 

- If. x*zmaz*ci 

if. Jkunurii TypelH 



If. Jfcwimurii Type I 



34 
54 
43 



j_ n m kmx±*-z 

3» If. faBlffii 



53 



iff. * 



53 
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[51 3b] 



zz 



43 

5Z 



Jff„ cfribe 

* L 

Jff- 



39 r 



1Z 



Jff. rartmitMm BB41 

71 L. jf s fvbi t» 43403 
Jff. x«l 



71 L- A 




Bl 



35 



jff. 



Jff. mickzemxc 
— Jff. ta-tsi i» 494D4 

*«i fa* 



Dutgnoup 



Scale! each - is apprarifiately enual to the distance of 1.3BB1Z3 

IS. 4a) 

BS r KIT 321Q1 ^ 
L KIT 3Z105 

KIT 32104 

95L KIT 3210B ^ 



Bl 



Bl 



29 



2B 



12 



30 



lOD 
BD 



KIT 31103 ^ 
— KIT 31107 ^ 

■ KIT 3XX02 4^ 
• KIT 3X1 DB ^ 



100 



L KIT 21XDX 
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4b] 

H. 

42 L 



3D 



BB 



- if. Bj£i»ixfijla 
KIT 30101 ^ 



100 

B?L KIT 30102 ^ 



19 



100 



if. avju* 
KIT 41110 



49 



, KIT 41111 0 

r KIT 41115 0 



100 
100 



33 



KIT 41105 A 
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4c] 



B4 
45 



i-KIT 777 J.O ^ 



if. 



>i*ai*.i:i Typo III 



54 



BO L 
56 



if. gaBii*i 

if. AanBasJj Typo II 
KIT 20119 0 
KIT 20120 0 



100 1- if. kanaaaii Typo I 
- KIT 201 IB 



if. Aan^BiiHl^^] 



46 



73 



BB 



if. t&M* 



35 



-KIT 471Q3 + 
— KIT 47102 + 

r KIT 471D1 + 
100 L KIT 471 D4 + 
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[5L 4dJ 



?B 



21 



44L 
44 L 



B3L 
5BL 

3B> 



It. islraJnnaB 

if. abBBBBBUB 



— r ' 

BBU 

100 l 



KIT B1104 £ 



100 1- KIT B1105 £ ^ 

i 



tf. ^AsJojiafli cdbpIbxs) Sl^N^l $:^r 



r 



B4 



H. fopiuiiua 4B403 
II. fopiuitua BB41 

r- KIT B010B $ 
KIT B0111 ft 



100 

65 {- KIT B010B £ 
KIT B0110 



<110> KIM, Bum-Joon <120> HSP 65 GENE FRAGMENTS, AND METHOD OF IDENTIFYING 
MYCOBACTERIAL SPECIES WITH THE SAME <160> 56 <170> Kopatentln 1.71 < 

210> 1 <211> 604 <212> DNA <213> Mycobacterium abscessus <400> 1 



ggaggacccg tacgagaaga tcggcgctga gctggtcaag gaagttgcca agaagaccga 60 

cgacgtcgcg ggtgacggca ccaccaccgc caccgtgctc gcccaggctc tggtcaagga 120 

aggtctgcgt aacgtcgccg ccggcgccaa cccgctcggc ctgaagcgcg gtatcgagaa 180 

ggccgtcgag aaggtcaccg agacgctgct gaagagcgcc aaggaggtcg agaccaagga 240 

gcagatcgcg gccacggccg gtatctccgc gggcgaccag tccatcggcg acctgatcgc 300 
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cgaggccatg gacaaggttg gtaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tctcgggcta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 

cagctccaag gtgtcgaccg tcaaggatct gcttccgttg ctggagaagg tcattcaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggctctct ccactctggt 600 cgtc 
604 <210> 2 <211> 604 <212> DNA <213> Mycobacterium africanum <400> 

2 ggaggatccg tacgagaaga tcggcgccga gctggtcaaa gaggtagcca agaagaccga 60 
tgacgtcgcc ggtgacggca ccacgacggc caccgtgctg gcccaggcgt tggttcgcga 120 
gggcctgcgc aacgtcgcgg ccggcgccaa cccgctcggt ctcaaacgcg gcatcgaaaa 180 
ggccgtggag aaggtcaccg agaccctgct caagggcgcc aaggaggtcg agaccaagga 240 
gcagattgcg gccaccgcag cgatttcggc gggtgaccag tccatcggtg acctgatcgc 300 
cgaggcgatg gacaaggtgg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 
tgggctgcag ctcgagctca ccgagggtat gcggttcgac aagggctaca tctcggggta 420 
cttcgtgacc gacccggagc gtcaggaggc ggtcctggag gacccctaca tcctgctggt 480 
cagctccaag gtgtccactg tcaaggatct gctgccgctg ctcgagaagg tcatcggagc 540 
cggtaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 3 <211> 604 <212> DNA <213> Mycobacterium asiaticum <400> 

3 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 
cgacgtggcc ggtgacggca ccacgacggc caccgtgctg gcacaggcgc tggtcaagga 120 
gggcctgcgc aacgttgccg caggcgccaa cccgctgggc ctgaagcgcg gcatcgagaa 180 
ggccgtcgag aaggtcaccc agaccctgct cagctcggcc aaggacgtcg agaccaagga 240 
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gcagatcgcg gccaccgcgg gtatttccgc gggcgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaagtcg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggcat gcggttcgac aagggttaca tctcgggcta 420 

cttcgtcacc gacgccgagc gtcaggaagc cgtcctggag gacccctaca tcctgctggt 480 

ttccagcaag gtgtcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 4 <211> 604 <212> DNA <213> Mycobacterium aichiense <400> 

'4 cgaggacccg tacgagaaga tcggcgctga gctggtcaag gaagtcgcca agaagactga 60 

cgatgtcgcg ggcgacggca ccaccaccgc caccgtgctc gctcaggctc tggttcgcga 120 

aggtctgcgc aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag aagatcaccg agacgctcct caagagcgcc aaggaggtcg agaccaagga 240 

ccagatcgcg gccaccgccg ggatctccgc gggcgaccag accatcggtg acctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt cgaacacctt 360 

cggcctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc ggtcctcgag gatccgtaca tcctgctggt 480 

gtcgtcgaag gtctcgaccg tcaaggacct gcttcccttg ctggagaagg tcattcagtc 540 

gggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt ccaccctggt 600 ggtc 
604 <210> 5 <211> 604 <212> DNA <213> Mycobacterium avium <400> 5 

ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 

cgacgtcgcc ggtgacggca cgacgacggc cacggtgctc gcccaggcgt tggtccgcga 120 

gggcctgcgc aacgtcgcgg ccggcgccaa cccgctgggt ctcaagcgcg gcatcgagaa 180 
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ggccgtcgag aaggtcaccg agaccctgct caagtcggcc aaggaggtcg agaccaagga 240 

ccagatcgct gccaccgcgg ccatctccgc gggcgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggtat gcggttcgac aagggttaca tctcgggcta 420 

cttcgtcacc gacgccgagc gtcaggaagc cgtcctcgag gatccgttca tcctgctggt 480 

cagctccaag gtctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt ccaccctggt 600 cgtc 
604 <210> 6 <211> 604 <212> DNA <213> Mycobacterium bovis <400> 6 

ggaggatccg tacgagaaga tcggcgccga gctggtcaaa gaggtagcca agaagaccga 60 

tgacgtcgcc ggtgacggca ccacgacggc caccgtgctg gcccaggcgt tggttcgcga 120 

gggcctgcgc aacgtcgcgg ccggcgccaa cccgctcggt ctcaaacgcg gcatcgaaaa 180 

ggccgtggag aaggtcaccg agaccctgct caagggcgcc aaggaggtcg agaccaagga 240 

gcagattgcg gccaccgcag cgatttcggc gggtgaccag tccatcggtg acctgatcgc 300 

cgaggcgatg gacaaggtgg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

tgggctgcag ctcgagctca ccgagggtat gcggttcgac aagggctaca tctcggggta 420 

cttcgtgacc gacccggagc gtcaggaggc ggtcctggag gacccctaca tcctgctggt 480 

cagctccaag gtgtccactg tcaaggatct gctgccgctg ctcgagaagg tcatcggagc 540 

cggtaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 7 <211> 604 <212> DNA <213> Mycobaterium bovis BCG <400> 7 

ggaggatccg tacgagaaga tcggcgccga gctggtcaaa gaggtagcca agaagaccga 60 

tgacgtcgcc ggtgacggca ccacgacggc caccgtgctg gcccaggcgt tggttcgcga 120 
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gggcctgcgc aacgtcgcgg ccggcgccaa cccgctcggt ctcaaacgcg gcatcgaaaa 180 

ggccgtggag aaggtcaccg agaccctgct caagggcgcc aaggaggtcg agaccaagga 240 

gcagattgcg gccaccgcag cgatttcggc gggtgaccag tccatcggtg acctgatcgc 300 

cgaggcgatg gacaaggtgg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

tgggctgcag ctcgagctca ccgagggtat gcggttcgac aagggctaca tctcggggta 420 

cttcgtgacc gacccggagc gtcaggaggc ggtcctggag gacccctaca tcctgctggt 480 

cagctccaag gtgtccactg tcaaggatct gctgccgctg ctcgagaagg tcatcggagc 540 

cggtaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 

604 <210> 8 <211> 604 <212> DNA <213> Mycobacterial celatum Type 1 <400> 

8 ggaggacccc tacgaaaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 
cgacgtcgcg ggtgacggta cgacgacggc cacggtgctg gcccaggcgc tggtcaagga 120 
gggcctgcgc aacgtcgccg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 
ggccgtcgag aaggtcaccg agacgctgct caagggcgcc aaggaggtcg agaccaagga ,240 
gcagattgct gccaccgcgg ccatctccgc cggcgaccag tcgatcggcg acctgatcgc 300 
cgaggccatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 
cggcctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 
cttcgtcacc gacgccgagc gtcaggaggc ggtgctcgag gagccgtaca tcctgctggt 480 
cagctccaag gtgtcgacgg tcaaggacct gcttccgctg ctggagaagg tcatccaggc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctct ccaccctggt 600 cgtc 
604 <210> 9 <211> 604 <212> DNA <213> Mycobaterium celatum Typell <400> 

9 ggaggacccc tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 
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cgacgtcgcg ggtgacggta cgacgacggc caccgtgctg gcccaggcgc tggtcaagga 120 

aggcctgcgc aacgtcgccg ccggtgccaa cccgctcggc ctgaagcgcg gtatcgagaa 180 

ggccgtcgag aaggtcaccg agacgctgct caagggcgcc aaggaggtcg agaccaagga 240 

gcagatcgct gccaccgcgg ccatctccgc cggtgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtcacc gacgccgagc gtcaggaggc ggtgctcgag gagccctaca tcctgctggt 480 

cagctccaag gtgtcgacgg tcaag'gatct gctgccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggt gaggcgttga gcaccctggt 600 cgtc 
604 <210> 10 <211> 604 <212> DNA <213> Mycobacterium chelonae <400> 
10 ggaggacccg tacgagaaga tcggcgctga gctggtcaag gaagttgcca agaagactga 60 

cgacgtcgcg ggtgacggca ctactaccgc caccgtgctt gcccaggctc tggtcaagga 120 

aggtctgcgt aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggccgtggag gccgtcacca gctctctgct ggactccgcc aaggagatcg acaccaagga 240 

gcagatcgcg gccaccgcgg gcatctccgc gggtgaccag tccatcggtg atctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctggagctca ccgagggcat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 

cagctccaag gtctcgaccg tcaaggacct acttcccttg ctggagaagg tcatccaggg 540 

cggcaagccg ctgctgatca tcgccgagga cgttgagggc gaggctctct cgaccctggt 600 cgtc 



604 <210> 11 <211> 604 <212> DNA <213> Mycobacterium chitae <400> 11 
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ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagactga 60 

cgacgtcgcc ggcgacggca ccaccaccgc caccgttctg gcccaggcgc tggttcgcga 120 

aggtctgcgc aacgtcgcgg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag accgtctcgg agaacctgct caagtcggcc aaggaggtcg agaccaagga 240 

gcagatcgcc gccaccgccg ggatctccgc gggcgacacc accatcggtg acctgatcgc 300 

cgaggccatg gacaaggtgg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctggagctca ccgagggcat gcgcttcgac aagggctaca tctcgggcta 420 

ctfcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 

cagctcgaag atctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt cgaccctggt 600 ggtc 
604 <210> 12 <211> 604 <212> DNA <213> Mycobacterium microti <400> 
12 ggaggatccg tacgagaaga tcggcgccga gctggtcaaa gaggtagcca agaagaccga 60 

tgacgtcgcc ggtgacggca ccacgacggc caccgtgctg gcccaggcgt tggttcgcga 120 
gggcctgcgc aacgtcgcgg ccggcgccaa cccgctcggt ctcaaacgcg gcatcgaaaa ' 180 

ggccgtggag aaggtcaccg agaccctgct caagggcgcc aaggaggtcg agaccaagga 240 

gcagattgcg gccaccgcag cgatttcggc gggtgaccag tccatcggtg acctgatcgc 300 

cgaggcgatg gacaaggtgg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

tgggctgcag ctcgagctca ccgagggtat gcggttcgac aagggctaca tctcggggta 420 

cttcgtgacc gacccggagc gtcaggaggc ggtcctggag gacccctaca tcctgctggt 480 

cagctccaag gtgtccactg tcaaggatct gctgccgctg ctcgagaagg tcatcggagc 540 

cggtaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
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604 <210> 13 <211> 604 <212> DNA <213> Mycobaterium f lavescens <400> 
13 ggaggacccg tacgagaaga tcggcgctga gctggtcaag gaagtcgcca agaagaccga 60 

cgacgtcgcg ggcgacggca ccaccaccgc caccgtgctg gcccaggcgc tcgtgcgcga 120 

gggtctgcgc aacgtcgcgg ccggcgccaa cccgatggcg ctgaagcgcg gtatcgagaa 180 

ggccgtcgag aaggtcaccg agacgctgct gaagtcggcc aaggaggtcg agaccaagga 240 

gcagatcgct gccaccgccg cgatctcggc gggcgacacc cagatcggca agctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gttgaggagt ccaacacctt 360 

cgggctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc ggtcctcgag gatccctgca tcctgctcgt 480 

gtcgtccaag gtgtcgaccg tcaaggatct gctcccgttg ctggagaagg tcattcaggc 540 

cggcaagccg gtgctgatca tcgccgagga cgtcgagggt gaggccctgt cgaccctggt 600 ggtc 
604 <210> 14 <211> 604 <212> DNA <213> Mycobaterium for tui turn 6841 
<400> 14 ggaggacccg tacgagaaga tcggcgctga gctcgtcaaa gaggtcgcca agaagaccga 
60 cgacgtcgcg ggcgacggca ccaccaccgc caccgttctg gcacaggccc tggttcgtga 120 

aggtctgcgc aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag aaggtcaccg agacgctgct gaagagcgcc aaggaggtgg agaccaagga 240 

gcagatcgct gccaccgccg gtatctccgc cggtgaccag tccatcggtg acctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggaga gcaacacctt 360 

cggcctgcag ctggagctca ccgggggtat gcgcttcgac aagggctaca tctcgggcta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 

cagctccaag gtctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 
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cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt cgaccctggc 600 ggtc 

604 <210> 15 <211> 604 <212> DNA <213> Mycobacterium fortuitum 49403 < 
400> 15 ggaggacccg tacgagaaga tcggcgctga gctcgtcaaa gaggtcgcca agaagaccga 
60 cgacgtcgcg ggcgacggca ccaccaccgc caccgttctg gcccaggccc tggttcgcga 120 
aggtctgcgc aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 
ggccgtcgag aaggtcaccg agacgctgct gaagagcgcc aaggaggtgg agaccaagga 240 
gcagatcgct gccaccgccg gtatctccgc cggtgaccag tccatcggtg acctgatcgc 300 
cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggaga gcaacacctt 360 
cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 
cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 
cagctccaag gtctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt ccaccctggt 600 ggtc 

604 <210> 16 <211> 604 <212> DNA <213> Mycobacterium fortuitum 49404 < 
400> 16 ggaggacccg tacgagaaga tcggcgcaga gctggtcaag gaagtcgcca agaagactga 
60 cgacgtcgca ggcgacggca ccaccacggc caccgtgctc gcccaggctc tggttcgcga 120 
aggtctgcgc aacgtcgcag ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 
ggctgtcggg gccgtcaccc agacgctgct gaagtccgcc aaggaggtgg agaccaagga 240 
gcagatcgct gccaccgccg cgatctccgc cggtgacgtc cagatcggcg agctcatcgc 300 
cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt cgaacacctt 360 
cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 
cttcgtgacc gacgccgagc gtcaggaagc ggtcctcgag gatccgtaca tcctgctcgt 480 
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ctcgtcgaag gtctcgacgg tcaaggacct gctgcccctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt ccaccctggt 600 ggtc 
604 <210> 17 <211> 604 <212> DNA <213> Mycobacterium gastri <400> 17 

ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 

cgacgtcgcc ggcgacggca ccaccacggc caccgtgctc gcgcaggcgc tggtcaagga 120 

gggcctgcgc aacgtcgcgg ccggcgccaa cccgctgggc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag aaggtcaccg agacgctgct caagggcgcc aaggaggtcg agaccaagga 240 

gcagatcgcg gccaccgcgg ccatctccgc cggtgaccag tcgatcggcg acctgatcgc 300 
cgaggcgatg gacaaggtgg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt m 360 

cggcctgcag ctcgagctca ccgagggcat gcggttcgac aagggctaca tctccggcta 420 

cttcgtcacc gacgctgagc gtcaggaagc tgttctggag gacccctaca tcctgctggt 480 

cagctcgaag gtctcgaccg tcaaggacct gctgccgctg ttggagaagg tcatccaggc 540 

gggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 18 <211> 604 <212> DNA <213> Mycobacterium genavense <400> 
18 ggaggacccc tacgagaaga tcggcgctga gctggtcaag gaagtcgcca agaagaccga 60 

cgacgtcgcc ggtgacggca ccacgacggc caccgtgctc gctcaggcgc tcgtcaagga 120 

gggcctgcgc. aacgtggcgg ccggcgccaa cccgctgggc ctcaagcgcg gcatcgagaa 180 

ggccgtcgaa aaggtcaccg agacgctgct gaagtcggcc aaggatgtcg agaccaagga 240 

ccagatcgct gccaccgccg cgatttccgc gggcgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cgggctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggcta 420 
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cttcgtcacc gacgccgagc gtcaggaagc cgtcctggag gacccgttca tcctgctggt 480 

cagctccaag gtgtcgacgg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctga gcaccctggt 600 cgtc 
604 <210> 19 <211> 603 <212> DNA <213> Mycobacterium gordonae <400> 

19 gaggacccgt acgagaagat cggcgctgag ctggtcaagg aagtcgccaa gaagaccgac 60 
gacgttgccg gcgacggcac gacgacggcg accgtgctgg cgcaggcact ggtcaaggaa 120 
ggcctgcgca acgtagccgc cggcgccaac ccgctggggc tgaagcgcgg catcgagaag 180 
gccgtggaga aggtcaccca gaccctgctc agctcggcca aggacgtcga gaccaaggag 240 - 
cagatcgcgg ccaccgcggg catctccgcg ggtgaccagt cgatcggtga cctgatcgcc 300 
gaggcgatgg acaaggtcgg caacgagggc gtcatcaccg tcgaggagtc caacaccttc 360 
ggcctgcagc tcgagctgac cgagggcatg cggttcgaca agggctacat ctcgggctac 420 
ttcgtcaccg acgccgagcg tcaggaagcc gtcctggaag acccctacat cctgctggtg 480 
tccagcaagg tgtcgaccgt gaaggacctg ctgccgctgc tggagaaggt cattcagggt 540 
ggcaagccgc tgctgatcat cgccgaggac gtcgagggcg aagcgctgtc gaccctggtc 600 gtc 
603 <210> 20 <211> 604 <212> DNA <213> Mycobacterium haemophilum <400> 

20 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 
cgacgtcgct ggtgatggca ccacgacggc gacggtgctg gctcaggcgc tggtcaaaga 120 
gggcctgcgt aacgtcgcgg ccggcgccaa cccgctgggt ctcaagcgcg gcatcgagaa 180 
ggcggtcgag aagatcaccg agacgctgct caagggcgcc aaggaggtcg agaccaagga 240 
ccaaattgcg gccaccgcag cgatctcggc gggtgaccag tcgatcggcg acctgatcgc 300 
cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 
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cggcctgcag ctcgagctca ccgagggcat gcggttcgat aagggctaca tctcgggcta 420 

cttcgtcacc gacgccgagc gccaggaagc cgtcctggag gacccctaca tcctgctggt 480 

cagctccaag gtgtcgaccg tcaaggacct gctgccactg ttggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 21 <211> 603 <212> DNA <213> Mycobacterium inter jectum <400> 

21 gaggacccgt acgagaagat cggcgccgag ctggtcaagg aagtcgccaa gaagaccgac 60 
gacgtcgccg gtgacggcac gacgacggcc acggtgctgg cccaggccct ggtcaaggag 120 
ggcctgcgca acgtcgcggc cggcgccaac ccgccggcgc tcaagcgegg catcgaaaag 180 
gccgtcgaga aggtcaccga gaccctgctg aagtcggcca aggatgtcga gaccaaggag 240 
cagatcgccg cgaccgccgc gatctccgcg ggcgaccagt cgatcggcga cctcatcgcc 300 
gaggcgatgg acaaggtcgg caacgagggc gtcatcaccg tcgaggagtc caacaccttc 360 
ggcctgcagc tcgagctcac cgagggcatg cggttcgaca agggctacat ctcgggctac 420 
ttcgtcaccg acgccgagcg tcaggaagcg gtcctcgagg acccctacat cctgctggtc 480 
agctcgaagg tgtcgacggt caaggacctg ttgccgctgc tggagaaggt catccaggcc 540 
ggcgagccgc tgttgatcat cgccgaggac gtcgagggcg aggcgctgtc caccctggtc 600 gtc 
603 <210> 22 <211> 604 <212> DNA <213> Mycobacterium intermedium <400> 

22 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagttgcca agaagacgga 60 
cgacgtcgcc ggtgacggca ccacgacggc caccgtgctc gcccaggcgc tggtgcgcga 120 
gggtctgcgc aatgtcgctg ccggtgccaa cccgctgagc ctgaagcgcg gtatcgagaa 180 
ggcagtcgag aaggtcaccg agaccctgct caagtcggcc aaggaggtcg agaccaagga 240 
ccagatcgct gccaccgcag cgatttccgc gggggaccag tcgatcggcg acctgatcgc 300 
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cgaggcgatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 
cggcctgcag cttgagctca ccgagggtat gcggttcgac aagggttaca tctcgggcta 420 
cttcgtcacc gacgccgagc gtcaggaagc cgtcctggaa gacccgtaca tcctgctggt 480 
cagctccaag gtttcgacgg tcaaggacct gctcccgctg ctggagaagg tcattcaggc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctga gcaccctggt 600 cgtc 

604 <210> 23 <211> 604 <212> DNA <213> Mycobacterium intracel lulare 
<400> 23 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 
60 cgacgtcgcc ggtgacggca cgacgacggc cacggtgctg gctcaggcgt tggtccgcga 120 
gggcctgcgt aacgtcgccg ccggcgccaa cccgctgggt ctcaagcgcg gcatcgagaa 180 
ggccgtcgag aaggtcaccg agaccctgct caagtcggcc aaggaggtcg agaccaagga 240 
ccagatcgct gccaccgcgg cgatttcggc gggcgaccag tcgatcggtg acctcatcgc 300 
cgaggggatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 
cggcctgcag ctcgagctca ccgagggcat gcggttcgac aagggctaca tctcgggcta 420 
cttcgtcacc gacgccgagc gtcaggaagc ggtcctcgag gaccccttca tcctgctggt 480 
cagctccaag gtgtcgacgg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggt gaggctctga gcaccctggt 600 cgtc 

604 <210> 24 <211> 604 <212> DNA <213> Mycobaterium kansasii Type I 
<400> 24 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 
60 cgacgtcgct ggcgacggca ccaccacggc caccgtgctt gcgcaggcgc tggtcaaaga 120 
gggcctgcgc aacgtcgcgg ccggcgccaa cccgctgggc ctcaagcgcg gcatcgagaa 180 
ggccgtcgag aaggtcaccg agacgctgct caagggcgcc aaggaggtcg agaccaagga 240 

71-54 



020011648 ^*> : 2003/2/4 



gcagatcgcg gcgaccgcgg ccatctccgc cggcgaccag tcgatcggcg acctgatcgc 300 
cgaggcgatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 
cggcctgcaa ctcgagctca ccgagggcat gcggttcgac aagggttaca tctccggcta 420 
cttcgtcacc gacgccgagc gtcaggaagc ggttctggag gacccctaca tcctgctggt 480 
cagctcgaag gtatcgacgg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 

604 <210> 25 <211> 604 <212> DNA <213> Mycobaterium kansasii Type II < 
400> 25 ggaggacccg tacgagaaga teggcgccga gctggtcaag gaagtcgcca" agaagaccga 
60 cgacgtcgcc ggcgacggca ccaccacggc cactgtgctc gcgcaggcgt tggtcaaaga 120 
gggcctgcgc aacgtcgcgg ccggcgccaa cccactgggc ctgaagcgcg gcatcgagaa 180 
ggcagtcgag aaggtcaccg agacgctgct caagggcgcc aaggaggtcg agaccaagga 240 
gcagatcgct gccaccgcgg ccatctccgc gggtgaccag tcgatcggcg acctgatcgc 300 
cgaggcgatg gacaaggtgg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 
cggcctgcag ctcgagctca ccgagggtat gcggttcgac aagggctaca tctccggcta 420 
cttcgtcacc gacgccgagc gtcaggaagc agttctggag gacccctaca tcctgctggt 480 
cagctccaag gtgtccaccg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 

604 <210> 26 <211> 604 <212> DNA <213> Mycobaterium kansasii Type III < 
400> 26 ggaggacccg tacgagaaga teggcgccga gctggtcaag gaagtcgcca agaagaccga 
60 cgacgtcgcc ggcgacggca ccaccacggc cactgtgctc gcgcaggcgc tegtcaagga 120 
gggcctgcgc aacgtggcgg ccggcgccaa cccgctgggc ctgaagcgcg gcatcgagaa 180 
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ggccgtcgag aaggtcaccg agaccttgtt caagggtgcc aaggaggtcg agaccaagga 240 

gcagatcgcg gccaccgcgg ccatctcggc cggtgaccag tcgattggcg acctgatcgc 300 

cgaggcgatg gacaaggtag gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

aggcctgcag ctcgagctca ccgagggtat gcgctttgac aagggctaca tctccggcta 420 

cttcgtcacc gacgccgagc gtcaggaagc agtgctggaa gacccctaca tcctgctggt 480 

cagctccaag gtgtcgacgg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggt gaggctttga gcaccctggt 600 cgtg 
604 <210> 27 <211> '604 <212> DNA <213> Mycobacterium leprae <400> ' 27 

ggaggacccg tacgagaaga ttggcgctga gttggtcaag gaagtcgcca agaagacaga 60 

tgacgtcgcc ggtgatggca ccacgacggc caccgtgctg gcccaggcat tggtcaaaga 120 

gggcctacgc aacgtcgcgg ccggcgccaa cccgctaggt ctcaagcgtg gcatcgagaa 180 

agctgtcgat aaggtaactg agactctgct caaggacgct aaggaggtcg aaaccaagga 240 

acaaattgct gccactgcag cgatttcggc gggtgaccag tcgatcggtg atctgatcgc 300 

cgaggcgatg gacaaggttg gcaacgaggg tgttatcacc gtcgaggaat ccaacacctt 360 

cggtctgcag ctcgagctca ccgagggaat gcggttcgac aagggctaca tttcgggcta 420 

cttcgtcacc gacgccgagc gtcaggaagc tgtcctagag gagccctaca tccttctggt 480 

cagctccaaa gtgtctaccg tcaaggacct gctgccgctg ctagagaagg tcatccaggc 540 

cggcaagtcg ctgctgatca ttgctgagga tgtcgagggt gaggcgttgt ctaccctggt 600 cgtc 
604 <210> 28 <211> 604 <212> DNA <213> Mycobacterium malmoense <400> 
28 ggaggacccg tacgagaaga tcggcgccga get ggtcaag gaagtcgcca agaagaccga 60 

cgacgtggcc ggtgacggca cgacgacggc caccgtgctg gcgcaggcgc tggtcaaaga 120 
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gggcctgcgc aacgtcgcgg ccggtgccaa cccgctcagc ctcaagcgcg gcatcgagaa 180 

ggcggtcgag aaggtcaccg agaccctgct caagtcggcc aaggaggtcg agaccaagga 240 

gcagatcgcc gcgaccgccg cgatctcggc gggcgaccag tcgatcggtg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcctcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggcat gcggttcgac aagggctaca tctcgggcta 420 

cttcgtcacc gaccccgagc gtcaggaagc ggtcctggag gacccctaca tcctgctggt 480 

cagctccaag gtgtcgacgg tcaaggacct gctgccgctg ctggagaagg tcattcaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctct ccaccctggt 600 cgtc 
604 <210> 29 <211> 604 <212> DNA <213> Mycobacterium marinum <400> 

29 ggaggacccg tacgagaaga tcggcgctga gctggtcaag gaagttgcca agaagaccga 60 
cgacgtggcc ggtgacggca cgacgacggc caccgtgctg gcccaggcgc tggtcaagga 120 
aggcctgcgc aacgttgcgg ccggtgccaa cccgctcggt ctgaagcgcg gcatcgagaa 180 
ggcagtcgag aaggtcaccg agaccttgct caagtcggcc aaagaggtcg agaccaagga 240 
gcagatcgcg gcgaccgcag ccatctccgc cggcgaccag tcgatcggcg acctgatcgc 300 
cgaggcgatg gacaaggtgg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 
cggcctgcag ctcgagctca ccgaggggat gcggttcgac aagggctaca tctcgggcta 420 
cttcgtcacc gacgccgagc gtcaggaagc ggtcctggag gacccctaca tcctgctggt 480 
cagttccaag gtgtccaccg tgaaggacct gctgccgctg ctggagaagg tcattcaggg 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 30 <211> 604 <212> DNA <213> Mycobacterium mucogenicum <400> 

30 ggaggacccg tacgagaaga tcggcgctga gctggtcaag gaagttgcca agaagacgga 60 
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cgacgtcgct ggcgacggca ccaccaccgc caccgtgctg gcccaggccc tggttcgcga 120 

aggcctgcgc aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag get gt caeca agggectget ggcttccgcc aaggaggtcg agaccaagga 240 

geagatcget gccaccgccg ggatctegge cggtgaccag tccatcggcg acctgatcgc 300 

egaggecatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggaga gcaacacctt 360 

cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tetegggtta 420 

cttcgtgaqc gacgccgagc gtcaggaagc ggtcctcgag gacccgttca tcctgctggt 480 

cagctcgaag atctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 

gggcaagccg ctgetgatea tegecgagga egtcgaggge gaagccctgt cgaccctggt 600 cgtc 
604 <210> 31 <211> 604 <212> DNA <213> Mycobacterium neoaurum <400> 
31 ggaggacccg tacgagaaga tcggcgccga gctggtcaaa gaggtcgeca agaagaccga 60 

tgacgtcgcg ggcgacggca ccaccaccgc caccgtgctg gcccaggccc tggttcgcga 120 

aggtctgege aaegtcgegg ccggcgccaa ccccctcggc ctgaagcgcg gcatcgagaa 180 

ggccgt'cgcg gccgtcaccg agcgcctgct ctcgaccgcc aaagaggtcg agaccaagga 240 

geagatcget gccaccgcgg gcatctccgc cggtgaccag tegateggtg acctgatcgc 300 

egaggegctg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tetegggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 

cagctccaag gtctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 

cggcaagccg ttgetgatea tegecgagga egtcgaggge gaagccctgt cgaccctggt 600 ggtc 



604 <210> 32 <211> 604 <212> DNA <213> Mycobacterium nonchromogenicum < 
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240 
300 



400> 32 ggaggatccc tacgagaaga tcggcgctga gctggtcaaa gaggtcgcca agaagactga 

60 cgacgtcgcg ggtgacggca ccaccaccgc caccgtgctc gcccaggccc tggtcaagga 120 

aggcctgcgc aacgtggccg ccggcgccaa cccgctgggt ctgaagcgcg gcatcgagaa 180 
ggccgttgag aaggtcacct cgaccctgct ggcttcggcc aaggaggtcg agaccaagga 
gcagatcgcg gccaccgccg gtatctccgc gggtgaccag agcatcggtg acctgatcgc 

cgaggccatg gacaaggtcg gcaacgaagg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctggagctca ccgagggcat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gacccctaca tcctgctggt 480 

cagctcgaag atctcgaccg tcaaggacct gctgcccttg ctggagaagg tcatccagtc 540 

cggcaagccg ttgctgatca tcgccgagga cgtcgagggc gaggccctgt cgaccctggt 600 cgtg 
604 <210> 33 <211> 604 <212> DNA <213> Mycobater ium paratuberculosis < 
400> 33 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 

60 cgacgtcgcc ggtgacggca cgacgacggc cacggtgctc gcccaggcgt tggtccgcga 120 

gggcctgcgc aacgtcgcgg ccggcgccaa cccgctgggt ctcaagcgcg gcatcgagaa 180 

ggccgtcgag aaggtcaccg agaccctgct caagtcggcc aaggaggtcg agaccaagga 240 

ccagatcgct gccaccgcgg ccatctccgc gggcgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggtat gcggttcgac aagggttaca tctcgggcta 420 

cttcgtcacg gacgccgagc gtcaggaagc ggtcctcgag gacccgttca tcctgctggt 480 

cagctccaag gtctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt ccaccctggt 600 cgtc 
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604 <210> 34 <211> 604 <212> DNA <213> Mycobaterium phlei <400> 34 

cgaggatccg tacgagaaga tcggcgccga gctggtcaaa gaggtcgcca agaagaccga 60 

cgatgtcgcg ggtgacggca ccaccaccgc caccgtcctg gcccaggcgc tggtgcgcga 120 

gggtctgcgc aacgttgccg ccggcgccaa cccgatggct ctgaagcgcg gtatcgagaa 180 

ggccgtcgag aaggtcaccg agaccctgct gaagtcggcc aaggaggtcg agaccaagga 240 

gcagatcgct tcgaccgccg cgatctcggc cggcgacacc cagatcggcg agctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggaga gcaacacctt 360 

- cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctcgag gatccgtaca tcctgctggt 480 

gtcgggcaag gtctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 

gggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt cgaccctggt 600 cgtg 
604 <210> 35 <211> 604 <212> DNA <213> Mycobacterium peregrinum <400> 

35 ggaggacccg tacgagaaga tcggcgctga gctggtcaaa gaggtcgcca agaagaccga 60 

cgacgtcgcg ggtgacggca ccaccaccgc caccgttctg gcccaggccc tggttcgcga 120 

aggtctgcgc aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggctgtcgag aaggtcaccg agaccctcct gaagtccgcc aaggaggtgg agaccaagga 240 

gcagatcgct gccaccgccg gtatctccgc cggagaccag tccatcggcg acctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggaga gcaacacctt 360 

cgggctgcag ctggagctca ccgagggcat gcgcttcgac aagggctaca tctcgggcta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 

cagctcgaag atctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 
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cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt cgaccctggt 600 ggtc 
604 <210> 36 <211> 604 <212> DNA <213> Mycobacterium scrofulaceum <400> 

36 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 

cgacgtcgcc ggtgacggca cgacgacggc cacggtgctg gcccaggcgc tggtcaagga 120 

gggcctgcgc aacgtcgcgg cgggcgccaa cccgctgagc ctcaagcgcg gcatcgagaa 180 

ggcggtcgag aaggtcaccg agaccctgct caagtcggcc aaggaggtcg agaccaagga 240 

ccagatcgcc gccaccgcgg cgatttcggc gggcgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggcat gcggttcgac aagggctaca tctcgggcta 420 

cttcgtcacc gacgccgagc ggcaggaagc ggtcctggag gacccctaca tcctgctggt 480 

cagctcgaag gtgtcgacgg tcaaggacct gctgccgctg ttggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgcttt ccaccctggt 600 cgtc 
604 <210> 37 <211> 604 <212> DNA <213> Mycobacterium senegalense <400> 
37 ggaggacccg tacgagaaga tcggcgctga gctggtcaag gaagtcgcca agaagactga 60 

cgacgtcgcg ggtgacggca ccaccaccgc caccgttctg gcccaggccc tggttcgtga 120 

aggtctgcgt aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag aaggtcaccg agacgctgct caagagcgcc aaggaggtgg agaccaagga 240 

gcagatcgct gccaccgccg cgatctcggc gggcgacacc cagatcggca agctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gttgaggagt ccaacacctt 360 

cgggctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc ggtcctcgag gatccctgca tcctgctcgt 480 
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gtcgtccaag gtgtcgaccg tcaaggatct gctcccgttg ctggagaagg tcattcaggc 540 

cggcaagccg gtgctgatca tcgccgagga cgtcgagggt gaggccctgt cgaccctggt 600 ggtc 
604 <210>. 38 <211> 604 <212> DNA <213> Mycobacterium shimoidei <400> 
38 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 60 

cgacgtcgcc ggtgacggca ccaccaccgc caccgtgctg gcccaggcgc tggtccacga 120 

ggggctgcgc aacgtcgcgg ccggtgccaa cccgctcagc ctgaaacgcg gtatcgagaa 180 

ggccgttgag aaggtcaccg agaccttgct caagggcgcc aaggaagtcg agaccaagga 240 

gcagatcgcg gccacggcgg ccatctccgc cggtgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggtat gcggttcgac aagggctaca tttcgggtta 420 

cttcgtcacc gacgccgagc gtcaggaggc tgtgctcgag gagccctaca tcctgctggt 480 

cagctccaag gtgtcgacgg tcaaggacct gctgccgctg ctggagaagg tcatgcaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggctttga gcaccctggt 600 cgtc 
604 <210> 39 <211> 604 <212> DNA <213> Mycobacterium simiae <400> 39 
ggaggacccc tacgagaaga tcggcgctga gctggtcaag gaagtcgcca agaagaccga 60 

cgacgtcgcc ggtgacggca ccacgacggc caccgtgctc gctcaggcgc tcgtcaagga 120 

gggcctgcgc aacgtggcgg ccggcgccaa cccgctgggc ctcaagcgcg gcatcgagaa 180 

ggccgtcgaa aaggtcaccg agacgctgct gaagtcggcc aaggatgtcg agaccaagga 240 

ccagatcgct gccaccgccg cgatttccgc gggcgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cgggctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggcta 420 
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cttcgtcacc gacgccgagc gtcaggaagc cgtcctggag gacccgttca tcctgctggt 480 

cagctccaag gtgtcgacgg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctga gcaccctggt 600 cgtc 
604 <210> 40 <211> 604 <212> DNA <213> Mycobacterium smegmatis <400> 

40 cgaggacccc tacgagaaga tcggtgctga gctcgtcaaa gaggtcgcca agaagaccga 60 

cgatgtcgct ggcgacggca ccaccaccgc caccgtcctg gctcaggccc tggttcgcga 120 

aggcctgcgc aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

■ ggccgtcgag aaggtcaccg agaccctgct gaagtccgcc aaggaggtgg agaccaagga 240" - 

gcagatcgct gccaccgccg gtatctccgc cggtgaccag tccatcggcg acctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc ggtcctcgag gatccctaca tcctgctggt 480 

cagctcgaag gtctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt cgaccctggt 600 ggtc 
604 <210> 41 <211> 604 <212> DNA <213> Mycobacterium szulgai <400> 

41 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagttgcca agaagaccga 60 

cgacgtcgcc ggtgacggca cgacgacggc caccgtgttg gcccaggcgc tggtcaagga 120 

gggcctgcgc aacgtagcgg ccggcgccaa cccgctgggt ctcaagcgcg gcatcgagaa 180 

ggccgtcgag aagatcaccg agaccctgct caagtcggct aaggacgtcg agaccaagga 240 

gcagatcgcg gccaccgcgg ccatctccgc gggcgaccag tcgatcggcg acttgatcgc 300 

cgaggcgatg gacaaggtcg gcaatgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 
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cggcctgcag ctcgagctca ccgagggcat gcggttcgac aagggctaca tctcgggcta 420 

cttcgtcacc gacgccgagc gtcaggaggc cgtcctcgag gacccttaca tcctgttggt 480 

cgcctccaag gtgtcgacgg tcaaggacct gttgccgctg ctggagaagg tcatccaggg 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggctttga gcaccctggt 600 cgtc 
604 <210> 42 <211> 604 <212> DNA <213> Mycobacterium terrae <400> 42 

ggaggacccc tacgagaaga tcggcgccga gctggtcaaa gaggtcgcca agaagaccga 60 

cgatgtcgcc ggtgacggca ccaccacggc caccgtgctg gcacaggcgc tggtcaagga 120 

aggcctgcgc aacgtggccg ccggcgccaa cccgctggcc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag aaggtctccg agaccctgct gaaggacgcc aaggaggtcg agaccaagga 240 

gcagatcgcg gctaccgccg ggatctccgc gggcgaccag tccatcggtg acctgatcgc 300 

cgaggcgatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtcacc gacgccgacc gtcaggaagc ggttctcgag gacccctaca tcctgctggt 480 

cagctccaag atctcgacgg tcaaggacct gctcccactg ctggagaagg tcattcaggg 540 

cggtaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt ccaccctggt 600 ggtc 
604 <210> 43 <211> 604 <212> DNA <213> Mycobacterium thermoresistibi le 

<400> 43 ggaggacccc tacgagaaga tcggcgctga gctggtcaag gaagtcgcca agaagaccga 

60 cgacgtcgcc ggcgacggca ccaccaccgc caccgtcctg gctcaggcgc tggtgaagga 120 

aggtttgcgc aacgtcgcgg ccggggccaa cccgctcgct ctgaagcgcg gcatcggagc 180 

cgctgtcgag aaggtcaccg agaccctgct caagtcggcc aaggaggtcg agaccaagga 240 

gcagatcgcc aacaccgccg cgatctcggc cggcgaccag cagaccggtg agctgatcgc 300 
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cgaggcgatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt cgcagacctt 



360 



cggtctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcggggta 



420 



cttcgtgacc gacgcggagc ggcaggaagc cgttctggag gatccctaca tcctgctggt 



480 



cagctcgaag gtctcgactg tcaaggatct gctgccgctg ctggagaagg tcatccagtc 



540 



cggcaggccg ctgctgatca tcgccgagga cgtcgaaggc gaggcgctgt cgaccctggt 



600 cgtc 



604 <210> 44 <211> 604 <212> DNA <213> Mycobacterium triviale <400> 



44 ggaggacccg tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 


uw 


cgatgtcgcc ggtgacggca ccaccacggc caccgtgctc gcccaggcgc tggtgcgcga 


120 


gggcctgcgc aacgtcgccg cgggcgccaa cccgatgggc ctgaagcgcg gcatcgaggc 


180 


ggccaccgag aagatcgccg agaccctgct caagggcgcc aaagaggtgg agaccaagga 


240 


gcagatcgct gccaccgccg ggatctccgc cggggacagc tccatcggtg agctgatcgc 


300 


cgaggcgatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagg cccagacctt 


360 


cggcctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctccggcta 


420 


cttcgtcacc gacgccgagc gtcaggaggc cgtgctggag gacccctaca tcctgctggt 


480 


gtccggcaag gtgtccaccg tcaaggacct gcttccgctg ctggagaagg tcatccagtc 


540 


cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt cgaccctggt 


600 ggtc 



604 <210> 45 <211> 604 <212> DNA <213> Mycobacterium tuberculosis <400> 

45 ggaggatccg tacgagaaga tcggcgccga gctggtcaaa gaggtagcca agaagaccga 60 
tgacgtcgcc ggtgacggca ccacgacggc caccgtgctg gcccaggcgt tggttcgcga 120 
gggcctgcgc aacgtcgcgg ccggcgccaa cccgctcggt ctcaaacgcg gcatcgaaaa 180 
ggccgtggag aaggtcaccg agaccctgct caagggcgcc aaggaggtcg agaccaagga 240 
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gcagattgcg gccaccgcag cgatttcggc gggtgaccag tccatcggtg acctgatcgc 300 

cgaggcgatg gacaaggtgg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

tgggctgcag ctcgagctca ccgagggtat gcggttcgac aagggctaca tctcggggta 420 

cttcgtgacc gacccggagc gtcaggaggc ggtcctggag gacccctaca tcctgctggt 480 

cagctccaag gtgtccactg tcaaggatct gctgccgctg ctcgagaagg tcatcggagc 540 

cggtaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 46 <211> 604 <212> DNA <213> Mycobacterium ulcerans <400> 

46 ggaggacccg tacgagaaga ttggcgctga gctggtcaag gaagttgcc a agaagaccga 60 

cgacgtggcc ggtgacggca cgacgacggc caccgtgctg gcccaggcgc tggtcaagga 120 

aggcctgcgc aacgttgcgg ccggtgccaa cccgctcggt ctgaagcgcg gcatcgagaa 180 

ggcagtcgag aaggtcaccg agaccctgct caaatcggcc aaagaggtcg agaccaagga 240 

gcagatcgcg gcgaccgcag ccatctccgc cggcgaccag tcgatcggcg acctgatcgc 300 

cgaggcgatg gacaaggtgg gcaacgaggg cgtcatcacc gtcgaggagt ccaacacctt 360 

cggcctgcag ctcgagctca ccgaggggat gcggttcgac aagggctaca tctcgggcta 420 

cttcgtcacc gacgccgagc gtcaggaagc ggtcctggag gacccctaca tcctgctggt 480 

cagctccaag gtgtccaccg tcaaggacct gctgccgctg ctggagaagg tcattcaggg 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggcgctgt ccaccctggt 600 cgtc 
604 <210> 47 <211> 604 <212> DNA <213> Mycobacterium vaccae <400> 47 

ggaggacccg tacgagaaga tcggcgctga gctggtcaaa gaggtcgcca agaagaccga 60 

cgacgtcgcg ggcgacggta ccaccaccgc caccgtgctc gctcaggctc tggttcgcga 120 

aggcctgcgc aacgtcgcag ccggcgccaa cccgctcggc ctcaagcgtg gcatcgagaa 180 
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ggctgtcgag gctgtcaccc agtcgctgct gaagtcggcc aaggaggtcg agaccaagga 240 

gcagatttct gccaccgcgg cgatctccgc cggcgacacc cagatcggcg agctcatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt cgaacacctt 360 

cggcctgcag ctcgagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gccaggaagc cgtcctggag gatccctaca tcctgctggt 480 

cagctccaag gtgtcgaccg tcaaggatct gctcccgctg ctggagaagg tcatccaggc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt ccacgctggt 600 ggtc 
604 <210> 48 <211> 604 <212> DNA <213> Mycobacterium wolihskyi <400> • 
48 ggaggacccg tacgagaaga tcggcgctga gctggtcaaa gaggtcgcca agaagaccga 60 

cgacgtcgcc ggcgacggca ccaccaccgc caccgttttg gcccaggctc tggttcgcga 120 

aggtctgcgc aacgtcgcgg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 

ggccgtcgag aaggtcaccg agacgctgct gaagagcgcc aaggaggtgg agaccaagga 240 

gcagatcgct gccaccgccg gtatctccgc cggtgaccag tccatcggcg acctgatcgc 300 

cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggaga gcaacacctt 360 

cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 

cttcgtgacc gacgccgagc gtcaggaagc cgtcctcgag gatccctaca tcctgctggt 480 

cagctcgaag gcctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 

cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt cgaccctggt 600 ggtc 
604 <210> 49 <211> 604 <212> DNA <213> Mycobacterium parafortuitum 
<400> 49 ggaggacccg tacgagaaga tcggcgctga gctggtcaaa gaggtcgcca agaagaccga 
60 cgacgtcgcg ggcgacggca ccaccaccgc caccgtgctc gctcaggccc tggttcgcga 120 
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aggtctgcgc aacgtcgcag ccggcgccaa cccgctcggc ctcaagcgtg gcatcgagaa 180 
ggctgtcgag gctgtcaccc agggtctgct gaagtcggcc aaggaggtcg agaccaagga 240 
gcagatcgct gccaccgccg cgatctccgc cggcgacacc cagatcggcg agctcatcgc 300 
cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggagt cgaacacctt 360 
cggcctgcag ctggagctca ccgaaggcat gcgcttcgac aagggctaca tctcgggtta 420 
cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca ttctgctggt 480 
cagctccaag atctcgacgg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt cgaccctggt • 600 ggtc 
604 <210> 50 <211> 604 <212> DNA <213> Mycobacterium farcinogenes <400> 

50 ggaggacccg tacgagaaga tcggcgctga gctcgtcaaa gaggtcgcca agaagaccga 60 
cgacgtcgcg ggcgacggca ccaccaccgc caccgttctg gcccaggccc tggttcgcga 120 
aggtctgcgc aacgtcgctg ccggcgccaa cccgctcggc ctgaagcgcg gcatcgagaa 180 
ggccgtcgag aaggtcaccg agacgctgct caagagcgcc aaggaggtgg agaccaagga 240 
gcagatcgct gccaccgccg gtatctccgc cggtgaccag tccatcggtg acctgatcgc 300 
cgaggccatg gacaaggtcg gcaacgaggg tgtcatcacc gtcgaggaga gcaacacctt 360 
cggcctgcag ctggagctca ccgagggtat gcgcttcgac aagggctaca tctcgggtta 420 
cttcgtgacc gacgccgagc gtcaggaagc cgtcctggag gatccctaca tcctgctggt 480 
cagctccaag gtctcgaccg tcaaggatct gctgccgctg ctggagaagg tcatccagtc 540 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaagccctgt ccaccctggt 600 ggtc 
604 <210> 51 <211> 604 <212> DNA <213> Tsukamurel la paurometabola <400> 

51 cgaggatccc tacgagaaga tcggcgccga gctcgtcaag gaggtcgcca agaagaccga 60 
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cgacgtcgcg ggcgacggca ccaccaccgc caccgttctg gcccaggcgc tcgtgcgcga 120 

gggtctgcgc aacgtggctg cgggtgcgaa cccgctgggc ctcaagcggg gcatcgagaa 180 

ggccgtcgag gccgtgaccg agcacctgct caaggaggcc aaggaggtcg agaccaagga 240 

gcagatcgct gctaccgcgg gcatctcggc cggcgacccc gccatcggtg agctcatcgc 300 

cgaggccatg gacaaggtcg gcaaggaagg cgtcatcacc gtcgaggaga gcaacacctt 360 

cggtctccag ctggagctca ccgagggcat gcgcttcgac aagggcttca tctccggcta 420 

cttcgccacc gacgccgagc gtcaggaggc cgtgctcgag gacgcctaca tcctgctcgt 480 

gtcgagcaag atctcgaccg tgaaggacct gctgccgctg ctggagaagg tcatccagtc •■ 540 

gggcaagccg ctcgcgatca tcgccgagga cgtcgagggc gaggccctgt cgacgctcat 600 cgtc 
604 <210> 52 <211> 604 <212> DNA <213> Tsukamurel la tyros inosolvens 
<400> 52 cgaggatccc tacgagaaga tcggcgccga gctcgtcaag gaggtcgcca agaagaccga 

60 cgacgtcgcg ggcgacggca ccaccaccgc caccgttctg gcccaggcgc tcgtgcgcga 120 

gggcctgcgc aacgtggccg cgggcgcgaa cccgctgggc ctcaagcggg gcatcgagaa 180 

ggccgtcgag gccgtctccg agcacctgct gaaggccgcc aaggaggtcg agaccaagga 240 

gcagatcgct gctaccgcgg gcatctcggc cggcgacccc gccatcggtg agctcatcgc 300 

cgaggccatg gacaaggtcg gcaaggaagg cgtcatcacc gtcgaggaga gcaacacctt 360 

cggcctccag ctggagctca ccgagggcat gcgcttcgac aagggcttca tctcgggcta 420 

cttcgccacc gacgccgagc gtcaggaggc cgtgctcgag gacgcctacg tgctgctcgt 480 

cgccggcaag atctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 

gggcaagccg ctcgcgatca tcgccgagga cgtcgagggc gaggccctgt cgacgctcat 600 cgtc 
604 <210> 53 <211> 604 <212> DNA <213> Tsukamurel la pulmonis <400> 
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53 cgaggatccc tacgagaaga tcggcgccga gctcgtcaag gaggtcgcca agaagaccga 
cgacgtcgcg ggcgacggca ccaccaccgc caccgttctg gcccaggcgc tcgtgcgcga 120 
gggtctgcgg aacgtggccg cgggcgcgaa cccgctgggc ctcaagcggg gcatcgagaa 180 
ggcggtcgac gccgtcaccg agcacctgct gaaggccgcc aaggaggtcg agaccaagga 240 
gcagatcgct gctaccgcgg gcatctcggc cggcgacccc gccatcggtg agctcatcgc 300 
cgaggccatg gacaaggtcg gcgaggaagg cgtcatcacc gtcgaggaga gcaacacctt 360 
cggtctccag ctggagctga ccgagggcat gcgcttcgac aagggcttca tctcgggcta 420 
cttcgccacc gacgcggagc gccaggaggc cgtcctcgag gacgcctacg tgctgctcgt 480 
ctcgggcaag atctcgaccg tcaaggacct gctgccgctg ctggagaagg tcatccagtc 540 
gggcaagccg ctcgcgatca tcgccgagga cgtcgagggc gaggccctgt cgacgctcat 600 cgtc 

604 <210> 54 <211> 604 <212> DNA <213> Nocardia carnea <400> 54 
cgaggatccc tacgagaaga tcggcgccga gctggtcaag gaagtcgcca agaagaccga 
cgacgtcgcg ggcgacggca ccaccaccgc caccgtgctc gcccaggcgc tggtgcgcga 
gggtctgcgc aacgtggccg cgggcgcgaa cccgctgggc ctcaagcgca gcatcgagaa 
ggccgtcgag gccgtgaccg ccaagctgct cgacaccgcc aaggaggtcg agaccaagga 
gcagatcgcc gccaccgcgg gcatctccgc gggcgacgcg tccatcggtg agctgatcgc 
cgaggccatg gacaaggtcg gcaaggaagg cgtcatcacc gtcgaggaga gcaacacctt 
cggcctccag ctggagctga ccgagggcat gcgcttcgac aagggctaca tctccggcta 
cttcgtgacc gatcccgagc gtcaggaagc ggtcctcgag gatccctaca tcctgctcgt 
cggctcgaag gtctccaccg tcaaggacct gctgccgctg ctggagaagg tcatccaggc 
cggcaagccg ctgctgatca tcgccgagga cgtcgagggc gaggccctgt cgaccctggt 600 cgtg 
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604 <210> 55 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> 
HSPF3 <400> 55 atcgccaagg agatcgagct 

20 <210> 56 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> 

HSPR3 <400> 56 aaggtgccgc ggatcttgtt 

20 
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